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(54) NITROGEN-CONTAINING COMPOUNDS HAVING KINASE INHIBITORY ACTIVITY AND 
DRUGS CONTAINING THE SAME 



(57) An objective of the present invention is to pro- 
vide compounds having Rho kinase inhibitory activity. 
The compounds according to the present invention are 
those represented by formula (I) or pharmaceutically ac- 
ceptable salts or solvates thereof: 



Het-X-Z 



(I) 



example, pyridyl or phthalimide; X represents group (i) 
-NH-C(=0)-NH-Q1 -, group (ii) -NH-C(=0)-Q2-, wherein 
Q1 and Q2 represent a bond, alkylene, or alkenylene, 
or the like; and Z represents hydrogen, halogen, a 
monocyclic, bicyclic, ortricyclic carbocyclic group, a het- 
erocyclic group or the like, for example, optionally sub- 
stituted phenyl. 



wherein Het represents a monocyclic or bicyclic hetero- 
cyclic group containing at least one nitrogen atom, for 



in 

CO 

in 

CM 



Ql 
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Description 



BACKGROUND OF THE INVENTION 



Field of the Invention 
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[0001] The present invention relates to compounds having Rho kinase inhibitory activity and more particularly to 
compounds usable for the therapy of diseases mediated by Rho kinase. 

10 Related Art 

[0002] It has been clarified that Rho is activated upon the receipt of signals from various cell membrane receptors 
and the activated Rho functions, through ROCK/Rho kinase and, further, actomyosin system, as a molecular switch 
of a wide variety of cellular phenomena such as smooth muscle contraction, cell movement, cell adhesion change in 
character of cells (formation of actin stressed fibers), control of cell division (sthenia of cytokinesis or activation of gene 
transcription), platelet aggregation, leukocyte aggregation, cell proliferation, sthenia of carcinogenesis and invasion of 
cancer and the like. 

[0003] The contraction of smooth muscle is deeply involved in the pathology of hypertension, angina pectoris va- 
sospasm, for example, cardiovascular contraction and cerebrovascular contraction, asthma, peripheral circulatory' dis- 
order, threatened premature birth, glaucoma, constriction of visual field, pollakiuria, impotence and the like. Cell move- 
ment plays an important role in invasion/metastasis of cancer, arteriosclerosis, retinopathy, immune response and the 
like. Cell adhesion is deeply involved in metastasis of cancer, inflammation, and autoimmune diseases. The alteration 
of morphology of cells is deeply involved in cerebral dysfunction, osteoporosis, microbism and the like. Cell proliferation 
is deeply involved in cancer, arteriosclerosis and the like. Thus, Rho is deeply involved in various diseases 
25 [0004] ROCK or ROCK I (Japanese Patent Laid-Open No. 135683/1997; and T Ishizaki etal EMBO J Vol 15 
No. 8, pp 1885-1893 (1 996)) and Rho kinase or ROCK II (Japanese Patent Laid-Open No. 113187/1998- and T Matsui 
et al., EMBO J., Vol. 15, No. 9, pp 2208-221 6 (1996)) are reported as serine/threonine kinase which is activated upon 
the activation of Rho. They have been proven to be isozymes (O. Nakagawa et al., FEBS Lett Vol 392 No 2 dd 
189-193 (1996)). ' ' HH 

30 [0005] Compounds having ROCK/Rho kinase inhibitory activity include trans-4-amino(alkyi)-1 -pyridylcarbamoylcy- 
clohexane compounds (WO 90/05723), benzamide compounds (WO 95/28387), Y-27632 (Uehata M Ishizaki T et 
al.: Nature, 389: 990-994, 1997), and fasudil hydrochloride commercially available as cerebrovascular contraction 
inhibitor (HA-1077, Asahi Kasei kogyo K.K.) (Ono-Saito, N.. Niki, I., Hidaka, H. : Pharmacol. Ther 123-131 199m 
Further, WO 98/06433 dicloses ROCK/Rho kinase inhibitors ' ' 

35 

SUMMARY OF THE INVENTION 

[0006] The present inventors have found that certain nitrogen-containing compounds have Rho kinase inhibitory 
activity (Pharmacological Test Example 1 ). 

[0007] The present inventors have further found that certain nitrogen-containing compounds have leukocyte miara- 
tion inhibitory activity (Pharmacological Test Example 2). 

[0008] The present inventors have further found that certain nitrogen-containing compounds have albuminuria amel- 
ioration activity in anti-GBM model rats (Pharmacological Test Examples 3 and 4). 

[0009] The present inventors have further found that certain nitrogen-containing compounds have blood antihyper- 
tensive activity in spontaneously hypertensive rats (Pharmacological Test Example 5). 
[0010] An object of the present invention is to provide compounds having Rho kinase inhibitory activity. 
[001 1] Another object of the present invention is to provide a pharmaceutical composition for use in the treatment 
of diseases mediated by Rho kinase. 

[0012] According to the present invention, there is provided a compound represented by formula (I) or a pharma- 
so ceutically acceptable salt or solvate thereof: 



40 



45 



Het-X-Z (|) 



55 wherein 



Het represents a five- to seven-membered monocyclic saturated or unsaturated heterocyclic group containing 
at least one nitrogen atom, or a nine- to twelve-membered bicyclic saturated or unsaturated heterocyclic group con- 
taining at least one nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by a halogen 
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atom, an oxygen atom, hydroxyl, or alkylcarbonyl, 

X represents a group selected from the group consisting of groups (i) to (ix): 

(i) -NH-C(=0)-NH-Q1- 

wherein 

Q1 represents 
a bond, 

alkylene having 1 to 4 carbon atoms, or 

alkenylene having 2 to 4 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by 
alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted 
by a halogen atom; C 1 . 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C 1 . 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C«,. 4 alkylcarbonyl of which the alkyl portion is 
optionally substituted by a halogen atom; alkylcarbonyloxy of which the atkyl portion is optionally substituted by 
a halogen atom; or benzyloxy, 

(ii) -NH-C(=0)-Q2- 

wherein 

Q2 represents 
a bond, 

alkylene having 1 to 5 carbon atoms, or 

alkenylene having 2 to 5 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by C-,^ 
alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^ 4 alkyl optionally substituted 
by a halogen atom; C 1 . 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C 1 . 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C^ 4 alkylcarbonyl of which the alkyl portion is 
optionally substituted by a halogen atom; C,^ alkylcarbonyloxy of which the alkyl portion is optionally substituted by 
a halogen atom; or benzyloxy, 

(iii) -NH-C(=0)-Q3-Q4-Q5- 

wherein 

Q3 represents 

alkylene having 1 to 4 carbon atoms or 
alkenylene having 2 to 4 carbon atoms, 

Q4 represents -O-, -NH-, or -S(=0)m- wherein m is an integer of 0 to 2, 
Q5 represents 
a bond, 

alkylene having 1 to 3 carbon atoms, or 

alkenylene having 2 or 3 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by C,_ 4 
alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C,_ 4 alkyl optionally substituted 
by a halogen atom; C 1 . 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C 1 . 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C^. 4 alkylcarbonyl of which the alkyl portion is 
optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally substituted by 
a halogen atom; or benzyloxy, 

(iv) -N(-R 1 )-Q6-Q7- 

wherein 

R 1 represents a hydrogen atom or C 1 . 4 alkylcarbonyl, 
55 Q6 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic group 

and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or C,. 4 alkyl, 
Q7 represents 
a bond, 
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-(CH 2 )n1-CR 2a R 2b .(CH 2 )n2- 

wherein 

n1 and n2 are each an integer of 0 to 3 

2T ?£? °u 3s - CH ^ CH 2- m -(CH 2 )n2- may represent -CH=CH- or -C^C- 
R2a and R2b, whlch may be the same Qr djfferent> represent 

a hydrogen atom, 

a halogen atom, 

C^q alkyl optionally substituted by hydroxy!, carboxyl 
C,_ 4 alkoxycarbonyl, 
cyano, 



optionally substituted by a halogen atom T «L.Lr h P , J J1 ^'^"V of which the alkyl portion is 
a halogen atom; or ben^oxy M alky,Carbon y ,0 *y ° f which the alkyl portion is optionally substituted by 

optionl^s^ rePreS T 3 hydr09en at ° m ' °- ° r whioh is 

- JJ - r atom"; C, 4 ^rn^^^ 

nitro; amino C, 4 alk^l £ SnSiX? ES? T * T™*> SUbstituted b V a "atooen atom; hydroxy,; 
* substituted by a halogen a ton C aToxvoalLi o° 9 h ?T : ^ 4 ^ ° f Whi ° h the alkyl P ortion is °P tio "i 



12T2l ?; CR R CH2_ Whereln R4a and R4b are as d ^ned above 
-NH-(CH 2 )i-NH- wherein i is an integer of 1 to 4, or 
-S(=0)j- wherein j is 0, 1 , or 2, 



(v) -NH-Q8-Q9-Q10- 

4 o wherein 

Q8 represents 

alkylene having 1 to 5 carbon atoms or 
alkenylene having 2 to 5 carbon atoms. 

Q9 represents -O-, -NH-, or -S(=0)r- wherein r is an integer of 0 to 2 
45 Q10 represents 

a bond, 

alkylene having 1 to 3 carbon atoms, or 



50 



55 



alky, oTpZ^^^ r a,keny, T ^ 0Pti0na " y SUbStitUt6d » C ~ 

halogen atom; c, 4 alkoxy of which the ^n So ^ 5*7* J '' am ' n ° ; Cl " 4 alky ' ° ptiona "y su bstituted by a 
of whioh the aW portions . o3^,££2^^ 2 * by 8 ha '° 9en at0m; C 1* «' k °xycarbonyl 

optionally substituted by a haloZ l^ J alkvlLrb ' P'" Tl^l alk * ca,bon * of which th * alkyl portion ,s 
a halogen atom; or ben^oxy " of whlch *. alkyl portion is optionally substituted by 



(vi)-0-Q11-Q12- 

wherein 
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Q11 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic group 
and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or alkyl, 
Q12 represents 
a bond, 

5 -(CH 2 )s-CHR 5 - wherein s is an integer of 0 to 2 and R 5 represents a hydrogen atom, C-,.4. alkyl, or phenyl which 

is optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted by a halogen atom; 

alkoxy of which the alkyl portion is optionally substituted by a halogen atom; alkoxycarbonyl of which the alkyl 
portion is optionally substituted by a halogen atom; C^. A alkylcarbonyl of which the alkyl portion is optionally substituted 
by a halogen atom; C^ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen atom; or 

10 benzyloxy, 

-(CH 2 )t-NR 6 - wherein t is an integer of 0 to 2 and R 6 represents a hydrogen atom, C VA alkyl, or phenyl which is 
optionally substituted by a halogen atom; hydroxyl; nitro; amino; C,_ 4 alkyl optionally substituted by a halogen atom; 

alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C A . 4 alkoxycarbonyl of which the alkyl 
portion is optionally substituted by a halogen atom; C^. 4 alkylcarbonyl of which the alkyl portion is optionally substituted 
15 by a halogen atom; C V4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen atom; or 
benzyloxy, or 

-NH-(CH 2 )u-CHR 7 - wherein u is an integer of 0 or 1 and R 7 represents a hydrogen atom, alkyl, or phenyl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C V4 alkyl optionally substituted by a halogen 
atom; alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C^. 4 alkoxycarbonyl of which 
20 the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyl of which the alkyl portion is optionally 
substituted by a halogen atom; C A _ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen 
atom; or benzyloxy, 

25 (vii)-Q13-Q14- 
w herein 

Q13 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic group 
and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or alkyl, 
30 Q1 4 represents 

a bond, 

-(CH 2 )v-CHR 8 - wherein v represents an integer of 0 to 2 and R 8 represents a hydrogen atom, C V4 alkyl, or phenyl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^. 4 alkyl optionally substituted by a halogen 
atom; C 1>4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; alkoxycarbonyl of which 
35 the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyl of which the alkyl portion is optionally 
substituted by a halogen atom; C 1 . 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen 
atom; or benzyloxy, 

-(CH 2 )w-NR 9 - wherein w represents an integer of 0 to 2 and R 9 represetns a hydrogen atom, C V4 alkyl, or phenyl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C,_ 4 alkyl optionally substituted by a halogen 
40 atom; C,_ 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C A . 4 alkoxycarbonyl of which 
the alkyl portion is optionally substituted by a halogen atom; C 1 . 4 alkylcarbonyl of which the alkyl portion is optionally 
substituted by a halogen atom; C A , 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen 
atom; or benzyloxy, or 

-NH-(CH 2 )x-CHR 10 - wherein x is an integer of 0 or 1 and R 10 represents a hydrogen atom, alkyl, or phenyl 
^5 which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^.4 alkyl optionally substituted by a halogen 
atom; C^ 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C 1 . 4 alkoxycarbonyl of which 
the alkyl portion is optionally substituted by a halogen atom; C A _ 4 alkylcarbonyl of which the alkyl portion is optionally 
substituted by a halogen atom; C A _ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen 
atom; or benzyloxy, 

50 

(viii) -C(=0)-Q15-(CH 2 )y- 

wherein Q15 represents a five- to seven-membered saturated or unsaturated heterocyclic group and this heterocyclic 
55 group is optionally substituted by an oxygen atom, hydroxy!, or C V4 alkyl and y is an integer of 0 to 4, and 

(ix) -C(=0)-NR 1 -Q16-(CH 2 )z- 
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hil!™ R r iS 38 de1m ft ab ° V6 ' Q16 represents a five - t0 seven-membered saturated or unsaturated carbocyclic or 
heterocyclic group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxy! 
or alkyl, and z represents an integer of 0 to 4, "yuroxyi, 

Z represents 
5 a hydrogen atom, 

a halogen atom, 

a three- to seven-membered saturated or unsaturated monocyclic carbocyclic or heterocyclic group 
a nine- to twelve-membered bicyclic saturated or unsaturated carbocyclic or heterocyclic group or 
10 k 3 !° fifteen " membered bicyclic saturated or unsaturated carbocyclic or heterocyclic group wherein the 

w carbocyclic and heterocyclic groups are optionally subsisted by a halogen atom; hydroxyl; nitro amfno C !! a W 

at P om n S y S a T k St,tUte ? y 8 h f'°r. at ° m; °" a ' k0Xy ° f WhiCh the alkyl P° rtion is opti ° nal * substituted by a alogen 
whTh fh 1 : 4 f ° XyC rt a ny ° f Wh ' Ch thS alky ' P ° rti0n iS ° pti0nally substit *ed by a halogen atom; C M alkylcarbonyl of 
SSitiSl!?^ B T I 0 " 3 y SUbStitUted by 3 hal ° 9en at ° m; C " alk y |ca *onyloxy of which the alky, portion is 
15 atom bSt,tUt6d by 3 ha, ° gen at ° m; ° r benzyloxy of which the P henvl P° rti °" >■ optionally substituted by a halogen 
provided that 

when X represents group (i) wherein Q1 represents a bond and Z represents 2-ethoxycarbony!-phenvl 2-meth- 
oxy-phenyl, 2-nitro-phenyl, or 4-nitro-phenyl, Het does not represent 4-pyridyl, and 

when X represents group (iv) wherein R1 represents a hydrogen atom, Q6 represents formula 



20 
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oiren^H^ Hn^ T * repreS r tS 3 b ° nd t0 ° 7 ' and 07 represents -CH 2 -CH 2 -, and Z represents an unsubstituted 

MM 5 ^doM % "^^ nyl ' 4 - m0rph0linyl ' ^'"V. 2-chloro-3-pyridinyl, 2-ch.oro-5- P y- 

ndinyl, 5-indolyl, 5-indazolyl, 3-quinolmyl, or 2,1 ,3-benzothiadiazol-4-yl 

30 K?nas 3 i. COmP ° UndS accordin 9 t0 the P^ent invention are useful for the treatment of diseases mediated by Rho 

f.nl 4 In,^H rd f nS t0 , 'I? present u invention ' there * Provided a pharmaceutical composition comprising a compound 
meZed by RhoTnaL : ' " ' PharmaCeUtiCa,ly acceptable salt " solvate thereof, for use in the therapy of diseases 



Het-X-Z (|a) 



wherein 

a t loae H t 6t reP > S6ntS 3 " Ve " t0 seven - membe ^d monocyclic saturated or unsaturated heterocyclic group containing 
SET.!?' "I f ' ° r 8 ninS " 10 ^e™™*"** saturated or unsaturated hLrocyclic group con 

tainmg at least one .nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by a halogen 
atom, an oxygen atom, hydroxyl, or C 14 alkylcarbonyl, uuyanaiogen 
X represents a group selected from the group consisting of groups (i) to (ix): 



(i) -NH-C(=0)-NH-Q1- 

wherein 

Q1 represents 
50 a bond, 

alkylene having 1 to 4 carbon atoms, or 

.ihH . a rnh nyl Tl ha , V ! n9 2 t0 4 , Carb ° n at ° mS ' Wh6rein thS alkylene and alken y'ene are optionally substituted by C, A 

bv a hi'n V W ^ IS T na " y SUbStitUted ^ 3 hal09en at ° m; hydr ° Xyl; ni,ro; amin0 ^ C 14 Ikyl optionally subslted 
by a halogen a torn; C^alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C^alkoxycarbonvl 
of which the alkyl portion is optiona.ly substituted by a halogen atom; C,. 4 alkyLrbonyl of which fcSESSb 

SirSr at ° m; a,ky ' Carb0nylOXy — ** ^ «** P-- * optionanySLCrby 
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(ii) -NH-C(=0)-Q2- 

wherein 

Q2 represents 
a bond, 

alkylene having 1 to 5 carbon atoms, or 

alkenylene having 2 to 5 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by C A _ 4 
alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C,^ alkyl optionally substituted 
by a halogen atom; C 1 . 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C,_ 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C^. 4 alkylcarbonyl of which the alkyl portion is 
optionally substituted by a halogen atom; C,_4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by 
a halogen atom; or benzyloxy, 

(Hi) -NH-C(=0)-Q3-Q4-Q5- 

wherein 

Q3 represents 

alkylene having 1 to 4 carbon atoms or 
alkenylene having 2 to 4 carbon atoms, 

Q4 represents -O-, -NH-, or -S(=0)m- wherein m is an integer of 0 to 2, 
Q5 represents 
a bond, 

alkylene having 1 to 3 carbon atoms, or 

alkenylene having 2 or 3 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by C 1 . 4 
alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^ 4 alkyl optionally substituted 
by a halogen atom; C 1 . 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C,_ 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C V4 alkylcarbonyl of which the alkyl portion is 
optionally substituted by a halogen atom; C-,^ alkylcarbonyloxy of which the alkyl portion is optionally substituted by 
a halogen atom; or benzyloxy, 

(iv) -N(-R 1 )-Q6-Q7- 

wherein 

R 1 represents a hydrogen atom or C|_ 4 alkylcarbonyl, 

Q6 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic group 
and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or C|. 4 alkyl, 
Q7 represents 
a bond, 

-(CH 2 )n1-CR 2a R 2b -(CH 2 )n2- 

w herein 

n1 and n2 are each an integer of 0 to 3, 

when n2 is 2 or 3, -CH 2 -CH 2 - in -(CH 2 )n2- may represent -CH=CH- or -C=C-, 
R 2 * and R 2b , which may be the same or different, represent 
so a hydrogen atom, 

a halogen atom, 

c i-6 a,k y' optionally substituted by hydroxyl, carboxyl, 

C-|_ 4 alkoxycarbonyl, 

cyano, 

55 -(C=0)-N(-R 2c )(-R 2d ) wherein R 2c and R 2d , which may be the same or different, represent a hydrogen atom; 

alkyl optionally substituted by a halogen atom; C,_ 4 alkoxy optionally substituted by a halogen atom; cyclopropyl; or 
benzyl of which the phenyl portion is optionally substituted by one or two C,_ 4 alkoxys, or 

phenyl optionally substituted by a halogen atom; hydroxyl; nitro; amino: C V4 alkyl optionally substituted by a 
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halogen atom; C V4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C^ 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C^ 4 alkylcarbonyl of which the alkyl portion is 
optionally substituted by a halogen atom; C,_ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by 
a halogen atom; or benzyloxy, 

s -(CH 2 )p-NR 3 - wherein p is an integer of 0 to 2, R3 represents a hydrogen atom, 0 A . 4 alkyl, or phenyl which is 

optionally substituted by a halogen atom; hydroxyl; nitro; amino; C 1w4 alkyl optionally substituted by a halogen atom; 
C-,.4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C,_ 4 alkoxycarbonyl of which the alkyl 
portion is optionally substituted by a halogen atom; C^ 4 alkylcarbonyl of which the alkyl portion is optionally substituted 
by a halogen atom; 0 A . 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen atom; or 

10 benzyloxy, 

-NH-(CH 2 )q1-CR 4 aR4b.( C H 2 ) q2 - wherein q1 and q2 are each an integer of 0 to 2 and R*a and R 4 * each inde- 
pendently represent a hydrogen atom, C^ 4 alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; 
nitro; amino; alkyl optionally substituted by a halogen atom; C A . 4 alkoxy of which the alkyl portion is optionally 
substituted by a halogen atom; alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen 
is atom; alkylcarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C 1-4 alkylcarbonyloxy 
of which the alkyl portion is optionally substituted by a halogen atom; or benzyloxy, 

-(C^OJ-O-CR^R^-CH,- wherein R 4 * and R 4 * are as defined above, 

-NH-(CH 2 )i-NH- wherein i is an integer of 1 to 4, or 

-S(=0)j- wherein j is 0, 1 , or 2, 

20 

(v) -NH-Q8-Q9-Q10- 

wherein 
25 Q8 represents 

alkylene having 1 to 5 carbon atoms or 
alkenylene having 2 to 5 carbon atoms, 

Q9 represents -O-, -NH-, or -S(=0)r- wherein r is an integer of 0 to 2, 
Q10 represents 
30 a bond, 

alkylene having 1 to 3 carbon atoms, or 

alkenylene having 2 or 3 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by C 1 4 
alkyl or phenyl optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted by a 
halogen atom; alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C,_ 4 alkoxycarbonyl 
35 of which the alkyl portion is optionally substituted by a halogen atom; C^ 4 alkylcarbonyl of which the alkyl portion is 
optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally substituted by 
a halogen atom; or benzyloxy, 



40 (vi)-0-Q11-Q12- 
wherein 

Q11 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic group 
and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or C A 4 alkyl 
45 Q12 represents 

a bond, 

-(CH 2 )s-CHR 5 - wherein s is an integer of 0 to 2 and R 5 represents a hydrogen atom, C,_ 4 alkyl, or phenyl which 
is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C,_ 4 alkyl optionally substituted by a halogen atom; 
0^4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C A _ 4 alkoxycarbonyl of which the alkyl 
so portion is optionally substituted by a halogen atom; C w alkylcarbonyl of which the alkyl portion is optionally substituted 
by a halogen atom; C V4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen atom; or 
benzyloxy, 

-(CH 2 )t-NR6- wherein t is an integer of 0 to 2 and R6 represents a hydrogen atom, C 1-4 alkyl, or phenyl which is 
optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted by a halogen atom; 
55 Ci.4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C V4 alkoxycarbonyl of which the alkyl 
portion is optionally substituted by a halogen atom; C,. 4 alkylcarbonyl of which the alkyl portion is optionally substituted 
by a halogen atom; C,_ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen atom; or 
benzyloxy, or 
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-NH-(CH 2 )u-CHR 7 - wherein u is an integer of 0 or 1 and R 7 represents a hydrogen atom, alkyl, or phenyl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^. 4 alkyl optionally substituted by a halogen 
atom; C V4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C^_ 4 alkoxycarbonyl of which 
the alkyl portion is optionally substituted by a halogen atom; C^. 4 alkylcarbonyl of which the alkyl portion is optionally 
5 substituted by a halogen atom; C.,.4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen 
atom; or benzyloxy, 

(vii)-Q13-Q14- 

10 

wherein 

Q13 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic group 
and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or alkyl, 
Q14 represents 
*5 a bond, 

-(CH 2 )v-CHR 8 - wherein v represents an integer of 0 to 2 and R 8 represents a hydrogen atom, C^_ 4 alkyl, or phenyl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C-^ alkyl optionally substituted by a halogen 
atom; C V4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C^.4 alkoxycarbonyl of which 
the alkyl portion is optionally substituted by a halogen atom; C^, 4 alkylcarbonyl of which the alkyl portion is optionally 
20 substituted by a halogen atom; C,_ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen 
atom; or benzyloxy, 

-(CH 2 )w-NR 9 - wherein w represents an integer of 0 to 2 and R 9 represetns a hydrogen atom, C^ 4 alkyl, or phenyl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^. 4 alkyl optionally substituted by a halogen 
atom; C v4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C 1 . 4 alkoxycarbonyl of which 
25 the alkyl portion is optionally substituted by a halogen atom; C V4 alkylcarbonyl of which the alkyl portion is optionally 
substituted by a halogen atom; C,_ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen 
atom; or benzyloxy, or 

-NH-(CH 2 )x-CHR 10 - wherein x is an integer of 0 or 1 and R 10 represents a hydrogen atom, C-,^ alkyl, or phenyl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^. 4 alkyl optionally substituted by a halogen 
30 atom; C.,.4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C^, 4 alkoxycarbonyl of which 
the alkyl portion is optionally substituted by a halogen atom; C,. 4 alkylcarbonyl of which the alkyl portion is optionally 
substituted by a halogen atom; C,_ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen 
atom; or benzyloxy, 

35 (viii) -C(=0)-Q15-(CH 2 )y- 

wherein Q15 represents a five- to seven-membered saturated or unsaturated heterocyclic group and this heterocyclic 
group is optionally substituted by an oxygen atom, hydroxyl, or C-j.4 alkyl and y is an integer of 0 to 4, and 

40 

(ix) -C(=0)-NR 1 -Q16-(CH 2 )z- 

wherein R 1 is as defined above, Q16 represents a five- to seven-membered saturated or unsaturated carbocyclic or 
45 heterocyclic group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, 
or 0^4 alkyl, and z represents an integer of 0 to 4, 

Z represents 

a hydrogen atom, 

a halogen atom, 

so a three- to seven-membered saturated or unsaturated monocyclic carbocyclic or heterocyclic group, 

a nine- to twelve-membered bicyclic saturated or unsaturated carbocyclic or heterocyclic group, or 
a thirteen- to fifteen-membered tricyclic saturated or unsaturated carbocyclic or heterocyclic group, wherein the 
carbocyclic and heterocyclic groups are optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^. 4 alkyl 
optionally substituted by a halogen atom; C,_ 4 alkoxy of which the alkyl portion is optionally substituted by a halogen 
55 atom; C im4 alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C^_ 4 alkylcarbonyl of 
which the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is 
optionally substituted by a halogen atom ; or benzyloxy of which the phenyl portion is optionally substituted by a halogen 
atom. 
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DETAILED DESCRIPTION OF THE INVENTION 
Compound 



521?— t T kV '' a ' k . 0Xy ' alkGnyl " alkylene '" and " alken V |e n«" u^d herein as a group or a part of a 

f V m6an Stra ' 9ht Chain 0r branched ch ain a'kyl. alkoxy, alkenyl, alkylene, and alkenylene 
rnn]5 f amples °[ alkvl include meth y'. ethyl, n-propyl, isopropyl, n-butyl, i-butyl, s-butyl, and t-butyl 
butoxy P 1 " 4 a ' k0Xy inC ' Ude methoxy ' etr,oxv > n-Propoxy, i-propoxy, n-butoxy, i-butoxy, s-butoxy, and t- 

K!!? . Th6 t eXpreS Si °" " alkyl optional| y s ^stitiited by" as used herein means alkyl, on which one or more hydrogen 
to a n.r L TTh y * 0m> " ™ re subs,ituents which may be the same or different. It will be apparent 

l P f rS n S h k " f '? ha ^ th3t thS maXimUm nUmb6r ° f ,he substituents can be determined depending upon the 
number of subst.tutable hydrogen atoms on the alkyl group. This can apply to groups having substiiuents other than 

f™! I hS temi " hal09en atom " as used herein means a fluorine, chlorine, bromine, or iodine atom 
[0020] Examples of the saturated or unsaturated monocyclic three- to seven-membered carbocyclic group include 
cyclopropyl, cyclopentyl, cyclohexyl, and phenyl. a w muuoe 

[0021] The saturated or unsaturated monocyclic five- to seven-membered heterocyclic ring may contain one or more 
hetero-atoms selected from oxygen, nitrogen, and sulfur atoms. 
20 ESS f Exar " P ' eS ° f ^ e saturated or "saturated monocyclic five- to seven-membered heterocyclic group include 
pyndy furany p,per.dyl, pynm.dyl, imidazolyl, thienyl, thiophenyl, isoxazoyl, isothiazoyl, 1,2,3-oxadiazoyl. furazanyl 
1 ,2,3-tnazoyl, 1 ,2,4-tnazoyl, pyridazyl, pyrrolinyl, pyronyl, morphonyl, and triazinyl 

C* ^:CX^;T ed " UnSatUrated biCyCli ° nine " t0 tW6lVe - membered Cart> -V0.ic group include naph- 

ESf !!o„H XamPleS Of I 1 !l Urat ! d , T Unsaturated biovclic nine - to twelve-membered, preferably nine- or ten-membered, 
heterocyclic group include mdolyl, quinolinyl, quinazolinyl, 1 ,3-benzodioxole, isoindolyl, indazolyl, 1 H-pyrazolo[3 4-d 
ITIITT?! isoquinolinyl, sinolinyl, phthalaziny., pterediny., naphthyridinyl, benzimidazoiinyl, benzothi l 
zohnyl, benzoxazolinyl, 3,4-methylenedioxyphenyl, and benzo[6]furanyl. 

[0025] Examples of the saturated or unsaturated tricyclic thirteen- to fifteen-membered carbocyclic or heterocyclic 
group include fluorenyl, carbazolyl. phenothiazinyl, and phenoxazinyl neierocycnc 

n J^ 0 ^^ 6 0) T, d ( ' a) ' H6t may be 8 fiVe " t0 s evcn-membered monocyclic saturated or unsaturated hetero- 

tsszsxx hir atom-. preferab,y 1 to 3 - nitro9en atoms ' prcferab,y a heterocyciic -° up 

(naUllb)! n o f r°S ae ( ° ( ' a) ' m ° n0CyCliC heterocvclic 9 r °uP represented by Het preferably represents formula 



40 



45 



50 




HN A1 



<»a) 



(«b) 



, N 




A1 



(»c> 



r e a:t r on n e A n it^n^m * ™ n ° cvclic sat -*e d or unsaturated heterocyclic group having at 

I0028 ! ■> I nZTi o ft* ( ' a) ' , m ° re preferab,y ' the ^^ocyclic heterocyclic group represented by Het represents 
1 ,2,3-tnazoyl, 1 ,2,4-tnazoyl, and pyrrolinyl represented by formula (lla), 

pyridyl, pyrimidyl, isoxazoyl, isothiazoyl, furazanyl, and triazinyl represented by formula (lib) and 
1 ,2,3-oxadiazoyl and pyridazyl represented by formula (lie). 
[0029] in formulae (I) and (la), Het may represent a nine- to twelve-membered bicyclic saturated or unsaturated 

ot:;^ 

5T<...£^^ 
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R11 




J0 



A2. 



(»»a> 



(l»c) 



J5 



(HW) 




20 



(«ig) 




(mh> 



(M) 



25 



30 



wherein A2 represents phenyl optionally substituted by a halogen atom, or an unsaturated six-membered heterocyclic 
ring which is optionally substituted by a halogen atom and contains one or two nitrogen atoms; R 11 represents a hy- 
drogen atom or C 1-4 alkylcarbonyl; and E represents -NH-, -O-, or -S-. 
35 [0031] Preferably, the A2 portion represents a group selected from the group consisiting of the following groups: 



40 




R12 




R12 




N 



45 



SO 



55 



N 




N 




NT 



R12 



wherein R 12 represents a hydrogen atom or a halogen atom; and a bond with * represents a bond to group X with the 
remaining two bonds each representing a bond to the heterocyclic group. 

[0032] In formulae (I) and (la), more preferred examples of the bicyclic heterocyclic group represented by Het include: 

1H-5-indazolyl, 1-acetyl-1H-5-indazolyl and 1 H-pyra2olo[3,4-d]pyrimidin-4-yl represented by formula (Ilia); 
1H-5-benzotriazolyl represented by formula (1Mb); 

1,3-dioxy-2,3-dihydro-1H-5-isoindolyl and 6-chloro-1 ,3-dioxy-2,3-dihydro-1H-5-isoindolyl represented by formula 
(M lc); 
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isoquinolinyl represented byformula (Hid); 
sinolinyl represented by formula (llle); 
quinolinyl and naphthyridinyl represented by formula (lllf); 
quinazolinyl represented by formula (lllg); 
phthalazinyl represented by formula (lllh); 
pteredinyl represented by formula (llli); and 

benzimidazolinyl, benzothiazolinyl and benzoxazolinyl represented by formula (lllj). 

[0033] In formulae (I) and (la), an example of preferred group (I) represented by X is that Q1 represents a bond 
alkylene having 1 to 3 carbon atoms, or alkenylene having 2 or 3 carbon atoms and the alkylene and alkenylene are 
optionally substituted by alkyl or optionally substituted phenyl. 

[0034] In formulae (I) and (la), an example of preferred group (ii) represented by X is that Q2 represents a bond 
alkylene having 1 to 3 carbon atoms, or alkenylene having 2 or 3 carbon atoms and the alkylene and alkenylene are 
optionally substituted by C V4 alkyl or optionally substituted phenyl. 
'5 [0035] In formulae (I) and (la), an example of preferred group (iii) represented by X is that Q3 represents alkylene 
having 1 or 2 carbon atoms or alkenylene having 2 carbon atoms; Q4 represents -O-, -NH-, or-S(=0)m- wherein m is 
an integer of 0 to 2; and Q5 represents a bond, alkylene having 1 or 2 carbon atoms, or alkenylene having 2 carbon 
atoms and the alkylene and alkenylene represented by Q5 represent alkyl or optionally substituted phenyl 
[0036] In formulae (I) and (la), an example of preferred group (iv) represented by X is that FT represents a hydrogen 
atom or alkylcarbonyl; Q6 represents a bond, a five- to seven-membered saturated carbocyclic group or a five- 
to seven-membered saturated heterocyclic group containing one nitrogen atom and the carbocyclic and heterocyclic 
groups are optionally substituted by an oxygen atom; and Q7 represents a bond. -(CH 2 )n1-CR2aR2b. (C H 9 ) n2 - wherein 
n1 is an integer of 0 or 1 , n2 is 0, R2« represents a hydrogen atom, and represents a hydrogen atom C, . alkvl 
or optionally substituted phenyl, -(CH 2 )p-NR3-, wherein p is an integer of 0 or 1 and R3 represents a hydrogen atom 
C V4 alkyl, or optionally substituted phenyl, or -NH-(CH 2 )q1-CR4a R 4b. (C H 2 ) q 2- wherein q1 is 0 or 1 q2 is 0 R*a rep- 
resents a hydrogen atom, and R«> represents a hydrogen atom, C,. 4 alkyl or optionally substituted phenyl ' 

. S u !*T example of P refe "ed g«>up (iv) represented by X is that W represents a hydrogen atom or C, . 
alkylcarbonyl; Q6 represents a bond, a five- to seven-membered saturated carbocyclic group or a five- to seven-mem- 
bered saturated heterocyclic group containing one nitrogen atom and the carbocyclic and heterocyclic groups are 
optionally substituted by an oxygen atom; and Q7 represents a bond, -<CH 2 )n1-CR2aR2b. (C H 2 )n2- wherein n1 and 

^ f '"IT" ° f ° t0 3 ' R& re ? resents a h y dr °9 en at^, and R2» represents a hydrogen atom, optionally 
substituted C,* alkyl, carboxyl, C M alkoxycarbonyl, cyano, -(C=0)-N(-R2c ) (.R2d )i wnerein R2c and R2 d which * 

be the same or different, represent a hydrogen atom, optionally substituted C UA , alkyl, optionally substituted C< d alkoxv 
cyclopropyl, or optionally substituted benzyl, or optionally substituted phenyl, -(CH 2 )p-NR3-, wherein p is an integer of 
0 or 1 , R3 represents a hydrogen atom, C ia alkyl, or optionally substituted phenyl, -NH-(CH 2 )q1-CR4aR<*-(CH!)a2- 
wherein q1 and q2 are each an integer of 0 to 2, R4. represents a hydrogen atom, and R4b represents a hydrogen 
T;£ 1 - 4 V ' ° r optional| y substituted phenyl, -(C=0)-0-CR**R4b-CH 2 -, wherein R 4a represents a hydrogen atom 
8 mu R u reDresents a hydrogen atom, optionally substituted alkyl, or optionally substituted phenyl, -NH-(CH,) 
i-NH-, wherein i is an integer of 1 to 4, or -S(=0)j- wherein j is 0, 1 , or 2. 
40 [0038] In formulae (I) and (la), an example of more preferred group (iv) represented by X is that Ri represents a 
hydrogen atom; Q6 represents a five- to seven-membered saturated carbocyclic group optionally substituted bv an 
oxygen atom; and Q7 represents -(CH 2 )p-NR3-, wherein p is an integer of 0 or 1 and R3 represents a hydrogen atom 
1-4 alk y'- or optionally substituted phenyl, or -NH-(CH 2 )q1 -CR*aR4b. (C H 2 )q2-, wherein q1 is 0 or 1 q2 is 0 R«a re p- 
resents a hydrogen atom, and R<* represents a hydrogen atom, C,. 4 alkyl, or optionally substituted phenyl ' 
[0039] Another example of more preferred group (iv) represented by X is that Ri represents a hydrogen atom- Q6 
represents a five- to seven-membered saturated heterocyclic group which is optionally substituted by an oxygen atom 
and contains one nitrogen atom; and Q7 represents -(CH 2 )n1-CR2a R 2b. (C H 2 ) n2 . wher ein n1 is an integer of 0 or 1 
phenyl ' repreSentS 3 h y dro 9 en atom . and * 2b represents a hydrogen atom, C,. 4 alkyl, or optionally substituted 

so [0040] Still another example of more preferred group (iv) represented by X is that R' represents a hydrogen atom- 
Q6 represents a five- to seven-membered saturated carbocyclic group or a five- to seven-membered saturated hete- 
rocyclic group containing one nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by 
an oxygen atom; and Q7 represents -(CH 2 )n1-CR2aR2b. (C H 2 )n2- wherein n1 and n2, which may be the same or dif 
fere nt are each an integer of 0 to 3, R2a represents a hydrogen atom, and R2b represents a hydrogen atom or optionally 
suDsiituiGCi C-f.4 slkyl. 

[0041] A further example of more preferred group (iv) represented by X is that R1 represents a hydrogen atom- Q6 
represents a five- to seven-membered saturated carbocyclic group or a five- to seven-membered saturated heterocyclic 
group containing one nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen 
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atom; and Q7 represents -(CH 2 )n1 -CR 2a R 2b -(CH 2 )n2- wherein n1 and n2 are each 0, R 2a represents a hydrogen atom, 
and R 2b represents optionally substituted Chalky!, carboxyl, C,. 4 alkoxycarbonyl, cyano, -(C=0)-N(-R 2c )(-R 2d ) where- 
in R 2c and R 2d are as defined in formula (I), or optionally substituted phenyl. 

[0042] A still further example of more preferred group (iv) represented by X is that R 1 represents a hydrogen atom; 
5 Q6 represents a five- to seven-membered saturated carbocyclic group or a five- to seven-membered saturated hete- 
rocyclic group containing one nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by 
an oxygen atom; and Q7 represents -(CH 2 )n1-CR 2a R 2b -(CH 2 )n2- wherein n1 is an integer of 0 to 3, n2 is 0, and R 2a 
and R 2b represent a halogen atom. 

[0043] Another example of more preferred group (iv) represented by X is that R 1 represents a hydrogen atom; Q6 
10 represents a five- to seven-membered saturated carbocyclic group or a five- to seven-membered saturated heterocyclic 
group containing one nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen 
atom; and 07 represents -NH-(CH 2 )q1-CR 4a R 4b -(CH 2 )q2- wherein q1 and q2 are each an integer of 0 to 2, R 4 * rep- 
resents a hydrogen atom, and R 4 * 5 represents a hydrogen atom, C V4 alkyl, or optionally substituted phenyl. 
[0044] Still another example of more preferred group (iv) represented by X is that R 1 represents a hydrogen atom, 
15 Q6 represents a bond, and Q7 represents a bond. 

[0045] In formulae (I) and (la), an example of preferred group (v) represented by X is that Q8 represents alkylene 
having 1 to 3 carbon atoms or alkenylene having 2 or 3 carbon atoms; Q9 represents -O-, -NH-, or -S(=0)r- wherein 
r is an integer of 0 to 2; and Q1 0 represents a bond, alkylene having 1 or 2 carbon atoms or alkenylene having 2 carbon 
atoms and the alkylene and alkenylene represented by Q10 are optionally substituted by C 1 . 4 alkyl or optionally sub- 
20 stituted phenyl. 

[0046] In formulae (I) and (la), an example of preferred group (vi) represented by X is that Q11 represents a bond, 
a five- to seven-membered saturated carbocyclic group optionally substituted by an oxygen atom, or a five- to seven- 
membered saturated heterocyctic group containing one nitrogen atom; and Q12 represents a bond, -(CH 2 )s-CHR 5 -, 
wherein s is an integer of 0 or 1 , R 5 represents a hydrogen atom, C,_ 4 alkyl, or optionally substituted phenyl, -(CH 2 ) 
25 t-NR 6 -, wherein t is an integer of 0 or 1 , R 6 represents a hydrogen atom, C 1-4 alkyl, or optionally substituted phenyl, 
or -NH-(CH 2 )u-CHR 7 - wherein u is an integer of 0 or 1 , and R 7 represents a hydrogen atom, C,^ alkyl, or optionally 
substituted phenyl. 

[0047] in formulae (I) and (la), an example of preferred group (vii) represented by X is that Q1 3 represents a bond, 
a saturated carbocyclic group optionally substituted by an oxygen atom, or a five- to seven-membered saturated het- 

30 erocyclic group containing one nitrogen atom; Q14 represents a bond, -(CH 2 )v-CHR 8 -, wherein v is an integer of 0 or 
1 , R 8 represents a hydrogen atom, C 1 . 4 alkyl, or optionally substituted phenyl, -(CH 2 )w-NR 9 -, wherein w is an integer 
of 0 or 1 , R 9 represents a hydrogen atom, C V4 alkyl, or optionally substituted phenyl, or -NH-(CH 2 )x-CHR 10 - wherein 
x is an integer of 0 or 1 and R 10 represents a hydrogen atom, C^. A alkyi, or optionally substituted phenyl. 
[0048] In formulae (I) and (la), an example of preferred group (viii) represented by X is that Q15 represents a five- 

35 to seven-membered saturated heterocyclic group which is optionally substituted by an oxygen atom and contains two 
nitrogen atoms, more preferably a piperazine ring or a homopiperazine ring; and y is 1 or 2. 

[0049] In formulae (I) and (la), an example of preferred group (ix) represented by X is that Q1 6 represents a five- to 
seven-membered saturated carbocyclic group optionally substituted by an oxygen atom, or a five- to seven-membered 
saturated heterocyclic group containing one nitrogen atom; and z is 1 or 2. 
40 [0050] In formulae (I) and (la), preferably, "five- to seven-membered saturated heterocyclic group" represented by 
Q6 in group (iv), Q11 in group (vi), Q13 in group (vii), Q15 in group (viii), and Q16 in group (ix) represent any one of 
the following groups: 
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-N N — * 




E, • Z n sent 1 s 5 E^ro- ntS ab ° Ve b ° nd ^ * rePrSSentS 3 b ° nd 10 01 2 - the b ° nd 

St • Kent's a ^ 9r ° UP ' ^ * 3 b0nd to ° 1 4 ' 8 " d *» b ^ 

ELZ e vSn^a P S " P C(=0, te 3b0Ve 9r ° UP ' b ° nd With * reprSSen,S 3 b °" d t0 "< CH ^ and the 

hon 5 rfLt h Wh t e . n 016 9r ° UP ° X) re P resents the above group, the bond with * represents a bond to -(CH 9 )z- and the 
bond without * represents a bond to -N(-R1)-. • ana ine 

feoSJl' T^f (l) f and , ( ' a) ' the five " 10 seven-membered monocyclic saturated or unsaturated carbocyclic group 
represented by Z is preferably phenyl, cyclohexyl, norpyranyl, or norbornanyl 9 P 

«^.?'.!S2^sr >d by 2 is preferabv substituted at the 2 - and 6 - posiuons ' - - 3 - 

f ° rmUlae 0) ( ' a) ' fiV6 ' t0 seven - me "ibered saturated or unsaturated monocyclic carbocyciic or 
JluZZn 9r ° UP repreS6nted ^ Z is P referab| y a * seven-membered saturated or unsaturated 2^ 

zzzssszz^ "zrzr oxygen atom - more ~ fu ™ yi < ™*» 

5 f ° rmUlae (0 and <la> ' fiVS " t0 seve "- mem bered saturated or unsaturated monocyclic carbocyclic or 
heterocyc c group represented by Z is preferably a five- to seven-membered saturated or unsaturated hlterocvclte 
group containing two nitrogen atoms, more preferably imidazolyl unsaturated heterocyclic 

[0060] In formulae (I) and (la), the five- to seven-membered saturated or unsaturated monocyclic carbocvclic or 
heterocyclic group represented by Z is preferably a five- to seven-membered saturated or unsSZeTZ^Z 
group containing one sulfur atom, more preferably thienyl. unsaturated heterocyclic 

[0061] In formulae (I) and (la), the nine- to twelve-membered bicyclic saturated or unsaturated carbocvclic orouo 
- t^p^ 

[0062] In formulae (I) and (la), the nine- to twelve-membered bicyclic saturated or unsaturated heterocyclic arouo 
Im fl 6 nH/ V ' S P L Sferably 8 Pine - 1 ° ten - membe 'ed unsaturated bicyclic heterocyclic group SSttS^SSS 
7 m 2l7 ° r T « oms ' ™>™ Preferably indolyl, 1 ,3-benzodioxole quinolyf quinazo^yl isoqlolyl 

4 0 f f r Vl ' benz °[ 6 J furan y | - s ino'y'. indazolyl, benzimidazolyl, benzotriazolyl or phthalazinyl 

E5L r 36 0) and ( ' a) ' the thirtee "' 10 fift een-membered tricyclic saturated or iLtoSSL* or 
heterocyclic group represented by Z is preferably fluorenyl, phenothiazinyl, carbazolyl, or phenoxaztnyl " 

mula L according °1 7 C ° mp0unds '-P"" ntod by * M ( '> and P^rredcomp'ounds represented by for- 
muia (la) according to the present invention include: 1 

(1 ) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (lla) ( llb> or riir> 
or alternatively Het represents a bicyclic heterocyclic group represented by formula , (ma) «HM S Mid r 2" 

zo^or^oqlo^ 

X represents group (i) wherein Q1 represents a bond, alkylene having 1 to 3 carbon atoms or alkenvlene 

irt^prn" 8 ^ 8lky,ene a,keny ' ene ^ ° Pti0nal ^ SUb — d b V Cm iztsss 

na J r Pr9 l!u t8 1 3 h , ydro9en atom > a hal °9 en at °n% Phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl piperidvl 
* XZ^S^*"* imidaZ ° ly '' thienyl ' 1 — ■ -ore y yl, or 

2 «tem P fl °t" n ? 8 u h f rei " HSt represents a monocyclic heterocyclic group represented byfonmula (lla) (lib) or (He) 
«2^,7r tS 8 biCi f C h6ter0Cyclic 9™? -Presented by formula (i), (,„ b ), MIc md) ( S' 
(Hlf). (Hlg). (Illh), (III,), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 H-5- ndazolyl 6-chloro- 
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1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl-1 H-5-indazolyl ; 1 H-pyrazolotS^-djpyrimidin^-yL 1 H-5-benzotria- 
zolyl, or 5-isoquinolyl, 

X represents group (ii) wherein Q2 represents a bond, alkylene having 1 to 3 carbon atoms, or alkenylene 
having 2 or 3 carbon atoms and the alkylene and alkenylene are optionally substituted by alky! or optionally 
substituted phenyl, and 

2 represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; 

(3) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (Ma), (Mb), or (lie), 
or alternatively Het represents a bicyclic heterocyclic group represented by formula (Ilia), (lllb), (lllc), (Mid), (llle), 
(lllf), (Nig), (lllh), (llli), or (lllj), preferably 4-pyhdyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 H-5-indazolyl, 6-chloro- 
1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyI, 1 -acetyl-1 H-5-indazolyl ; 1 H-pyrazolofS^-dJpyrimidin-^yl, 1 H-5-benzotria- 
zolyl, or 5-isoquinolyl, 

X represents group (iii) wherein Q3 represents alkylene having 1 or 2 carbon atoms or alkenylene having 2 
carbon atoms, Q4 represents -O-, -NH-, or -S(=0)m- wherein m is an integer of 0 to 2, and Q5 represents a bond, 
alkylene having 1 or 2 carbon atoms, or alkenylene having 2 carbon atoms and the alkylene and alkenylene rep- 
resented by Q5 represents C^, 4 alkyl or optionally substituted phenyl, and 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; 

(4) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (Ma), (Mb), or (lie), 
or alternatively Het represents a bicyclic heterocyclic group represented by formula (Mia), (lllb), (lllc), (Mid), (llle), 
(lllf), (Mlg), (lllh), (llli), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 H-5-indazolyl, 6-chloro- 
1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl-1 H-5-indazolyl. 1 H-pyrazolo[3,4-d]pyrimidin-4-yL 1 H-5-benzotna- 
zolyl, or 5-isoquinolyl, 

X represents group (iv) wherein R 1 represents a hydrogen atom or C 1 . 4 alkylcarbonyl. Q6 represents a bond, 
a five- to seven-membered saturated carbocyclic group or a five- to seven-membered saturated heterocyclic group 
containing one nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen 
atom, and Q7 represents a bond; -(CH 2 )n1-CR 2a R 2b -(CH 2 )n2- wherein n1 is an integer of 0 or 1, n2 is 0, R 2a 
represents a hydrogen atom, and R 2b represents a hydrogen atom, alkyl, or optionally substituted phenyl; 
-(CH 2 )p-NR 3 - wherein p is an integer of 0 or 1 and R 3 represents a hydrogen atom, C V4 alkyl, or optionally sub- 
stituted phenyl; or -NH-(CH 2 )q1-CR 4a R 4b -(CH 2 )q2-wherein q1 is 0 or 1 , q2 is 0, R 43 represents a hydrogen atom, 
and R 46 represents a hydrogen atom, alkyl, or optionally substituted phenyl, and 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; 

(4') compounds wherein Het represents a monocyclic heterocyclic group represented by formula (Ma), (Mb), or (lie), 
or alternatively Het representes a bicyclic heterocyclic group represented by formula (Ilia), (lllb), (lllc), (Mid), (llle), 
(lllf), (Mlg), (IHh), (llli), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1H-5-isoindolyl, 1H-5-indazolyl, 6-chloro- 
1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl-1 H-5-indazolyl ; 1 H-pyrazolo[3,4-d]pyrimidin-4-yl. 1 H-5-benzotria- 
zolyl, or 5-isoquinolyl, 

X represents group (iv) wherein R 1 represents a hydrogen atom or C^ 4 alkylcarbonyl. Q6 represents a bond, 
a five- to seven-membered saturated carbocyclic group or a five- to seven-membered saturated heterocyclic group 
containing one nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen 
atom, and Q7 represents a bond; -(CH 2 )n1-CR 2a R 2b -(CH 2 )n2- wherein n1 and n2 are each an integer of 0 to 3, 
R2a represents a hydrogen atom, and R 2b represents a hydrogen atom, optionally substituted C,. 6 alkyl, carboxyl, 

alkoxycarbonyl, cyano, -(C=0)-N(-R 2c )(-R 2d ), wherein R 2c and R 2d , which may be the same or different, rep- 
resent a hydrogen atom, optionally substituted C,. 4 alkyl, optionally substituted C V4 alkoxy, cyclopropyl, or option- 
ally substituted benzyl, or optionally substituted phenyl; -(CH 2 )p-NR 3 - wherein p is an integer of 0 or 1 and R 3 
represents a hydrogen atom, alkyl, or optionally substituted phenyl; -NH-(CH 2 )q1 -CR 4a R 4b -(CH 2 )q2- wherein 
q1 and q2 are each an integer of 0 to 2, R 4 * represents a hydrogen atom, and R 46 represents a hydrogen atom, 

alkyl or optionally substituted phenyl; -(C=0)-0-CR 4a R 4b -CH 2 - wherein R 4a represetns a hydrogen atom and 
R 4b represents a hydrogen atom, optionally substituted C V6 alkyl, or optionally substituted phenyl; -NH-(CH 2 )i-NH- 
wherein i is an integer of 1 to 4; or -S(=0)j- wherein j is 0, 1 , or 2 ; and 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; 

(5) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (Ha), (lib), or (He), 
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mm Z m w l? Pr r 8 f y .° ,C jl he,eroc y clic 9 rou P represented by formula (Ilia), (lllb), (lllc), (Mid), (Hie), 
3 Pd E \ 3 d S in * ^ 4 " Pyridyl ' 1 ' 3 - diox y-2.3-dihydro-1 H-5-isoindolyl, 1 H-5-indazolyl, 6-chloro- 
zoTvSbatSC H " 5 " SO ' nd0lyl ' 1 - ace «y'-1 H-5-indazoly., 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H-5-benzotria- 

or 3 carbon^m! nT" M wh f ei " Q8 k re P resents a 'Mene having 1 to 3 carbon atoms or alkenylene having 2 
I 0 ! 0 at ° ms '. represents -O-, -NH-, or -S(=0)r- wherein r is an integer of 0 to 2, and Q1 0 represents a 
bond, alkylene having 1 or 2 carbon atoms, or alkenylene having 2 carbon atoms and the alkylene and alkenylene 
represented by Q1 0 are optionally substituted by alky, or optionally substituted phenyl and a ' keny ' ene 
n Q „hth r PrSS »!l! tS , 8 hydr09en atom ' a hal °9 en atom - Phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl 
Z^^^T° ¥ ' imidaZ0 ' yl ' thienyl ' orcarbSolyVa^there 
(6) compound wherein Het represents a monocyclic heterocyclic group represented by formula (lla), (lib), or (lie) 
°, .f f, ?^ Tn^w! ,? Pre$entS 3 biCyC ' iC heterocyclic g^up represented by formula (Ilia), (lllb), (lllc) (li d) ( lie) 
"i f) H < 9> , ( ^ ^^'L' 0 ' ° r P referab| y 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyM H-5- niazo y! 6 ch oro- 

IS^SSSST H " 5 " iSOind ° lyl ' 1 1 H-pyrazolo^-dJpyrLdin-^yf 1 H^enzotrS- 

orouo orX^,^ ( ^ Wherein Q11 presents a bond, a five- to seven-membered saturated carbocyclic 
group optionally substituted by an oxygen atom, or a five- to seven-membered saturated heterocyclic group con- 
taining one nitrogen atom, and Q12 represents a bond; -(CH 2 )s-CHR5- wherein s is an integer of 0 or 1 and R* 

3 V ° 9 f n f?" Cl " 4 a,ky '' ° r ° Pti0nally substituted Phenyl; -(CH 2 )t-NR6- wherein t is an integer of 0 
or 1 and R6 represents a hydrogen atom, C,. 4 alkyl, or optionally substituted phenyl; or -NH-(CH 2 )u-CHR7- wherein 
u ,s an integer of 0 or 1 and R' represents a hydrogen atom, alkyl, or optionally substituted phenyl anT 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl piperidvl 
naphthyl, naphtha.enyl, indenyl, indolyl, imidazoly., thienyl, 1 ,3-benzodioxole fluorenyl, or irfeaToW and these 
groups are optionally substituted; u«wiyi ana inese 

i^Tt- T u h . erSin represents a monocyclic heterocyclic group represented by formula (lla), (lib), or (lie) 
0 in IZ Z^M^nT 3 f b ' Cy ? C >1 heteroCyC,ic 9 rOU P -Presented by formula (ll.a), (1Mb), (.lie) (Hid), (L 
f?£?9 ( l ( ?' ° J " J) .' P re ' e rably 4 -Py"dyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 H-5-indazolyl, 6-chloro- 
zo^Ts^SZ. H ' 5 " ,SO,nd0lyl ' 1 - aCetyM H - 5 - indazo| y'^ 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H-5- benzotria- 
X represents group (vii) wherein Q1 3 represents a bond, a five- to seven-membered saturated carbocyclic 

flLT° n T SUbSt f Uted bV ^ 0XV9en at ° m ' ° r 3 five " t0 ^en-membered saturated heterocyclic group Con- 
tain ng one n-trogen atom, and Q14 represents a bond; -(CH 2 )v-CHR8- wherein v is an integer of 0 o and R» 

aZT»Z ahydr ° 9en at0m ' C r a ' kyl ' ° r ° pti0na,ly s "bstituted phenyl; -(CH 2 )w-NR9- wherein w is an integer of 
0 or 1 and R" represents a hydrogen atom, alkyl, or optionally substituted phenyl; or -NH-(CH,)x-CHRiO- 
wherein x,s an integer of 0 or 1 and Rio represents a hydrogen atom , c ^ a|ky| or oion^.uWhiSS^.iid 
na nhth>, n ir S . a hydr °9 enatorn ' a hal °9 en at °m. Phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl 
Z^^^ZJ-^' imidaZO,yl ' thi6nyl ' ^ ba — *■ "-any,, *ZJLi'£lJL 
i^TZf M h f rSin HSt f * pre * ents a monocyclic heterocyclic group represented by formula (lla), (Mb), or (lie) 
°. Iw L fun ^nT 3 b ' CyC J iC heterocyclic 9 roup represented by formula (Ilia), (lllb), lllc (llld), ( lie 
3 Pdioxv 2 3d h2o °m?' Pre ! e : ab, y 4 - Pyridyl ' 1 . 3 - d 'oxy-2,3-dihydro-1H-5-isoindo,yl, 1H-5-indazo.yl 6-chloro 
low7 5 l^nW H " 5 " IS0,nd0ly, • 1 - aCetyM H-S-indazolyl, 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H-5-benzotria- 

X represents group (viii) wherein Q15 represents a five- to seven-membered saturated heterocyclic arouo 

Ta Jl £ '° na V SUbStitUt6d ^ " ° XygSn at ° m and ° 0nta,nS " w nitr °9 en atoms ' ™ re PreferaSTp^erS 
ring or a homopiperazine ring, and y is 1 or 2, and 

n«nhth T Pre ZT, a hydr ° 9en at ° m ' 8 ha,09en at ° m ' Phenyl ' c y cl °Propyl, cyclohexyl, furanyl, pyridyl, piperidyl 
naphthyl, naphthalenyl, .ndenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or ca bazolyl and these 
groups are optionally substituted; and ^roazoiyi ana inese 

(9) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (lla), (lib) or (lie) 
°, ,f nu Tn L f, ,. , : epresents a bic y c,ic heterocyclic group represented by formula (Ilia), (lllb), (lllc (Hid) ( lie) 

»'O.0iigMMih ^ 

z'Xt^o^Z H " 5 - iSOind0lyl ' 1 - aCetyM H - 5 - indazo| y'^ 1 H-pyrazo,of3,4-d]pyri y midin-4-y,, 1 H-l-benzol- 
X represents group (ix) wherein Q16 represents a five- to seven-membered saturated carbocyclic arouo 
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Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyf, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted. 

Further examples of preferred compounds represented by formula (I) and preferred compounds represented 
by formula (la) according to the present invention include: 

(10) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (lla), (Mb), or 
(lie), or alternatively Het represents a bicyclic heterocyclic group represented by formula (Ilia), (1Mb), (I lie), (Mid), 
(llle), (lllf), (IMg), (Mlh), (UN), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1H-5-indazolyl, 
6-chloro-1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl-1 H-5-indazolyl, 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H- 

5- benzotriazolyl or 5-isoquinolyl, 

X represents group (iv) wherein R 1 represents a hydrogen atom, Q6 represents a five- to seven-membered 
saturated carbocyclic group optionally substituted by an oxygen atom, and Q7 represents-(CH 2 )p-NR 3 - wherein 
p is an integer of 0 or 1 and R 3 represents a hydrogen atom, C^alkyl, or optionally substituted phenyl; or-NH-(CH 2 ) 
q1 -CR 4a R 4b -(CH 2 )q2- wherein q1 is 0 or 1 , q2 is 0, R 43 represents a hydrogen atom, and R 4b represents a hydrogen 
atom, C V4 alkyl, or optionally substituted phenyl, and 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; 

(11) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (lla), (lib), or 
(lie), or alternatively Het represents a bicyclic heterocyclic group represented by formula (Ilia), (I I lb), (I He), (Hid), 
(llle), (lllf), (Hlg), (Mlh), (llli), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 H-5-indazolyl 

6- chloro-1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl-1 H-5-indazolyl, 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H- 

5- benzotriazolyl, or 5-isoquinolyl, 

X represents group (iv) wherein R 1 represents a hydrogen atom, Q6 represents a five- to seven-membered 
saturated heterocyclic group which is optionally substituted by an oxygen atom and contains one nitrogen atom, 
and Q7 represents -(CH 2 )n1-CR 2a R 2b -(CH 2 )n2- wherein n1 is an integer of 0 or 1 , n2 is 0, R 2a represents a hy- 
drogen atom, and R 2b represents a hydrogen atom, C^, 4 alkyl : or optionally substituted phenyl, and 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; 

(12) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (lla), (Mb), or 
(He), or alternatively Het represents a bicyclic heterocyclic group represented by formula (Ilia), (1Mb), (llle), (Mid), 
(llle), (II 10, (Ulg), (lllh), (llli), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 H-5-indazolyl 

6- chloro-1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl-1 H-5-indazolyl, 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H- 

5- benzotriazolyl or 5-isoquinolyl, 

X represents group (iv) wherein R 1 represents a hydrogen atom, Q6 represents a five- to seven-membered 
saturated carbocyclic group or a five- to seven-membered saturated heterocyclic group containing one nitrogen 
atom and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, and Q7 represents 
-(CH 2 )n1-CR 2a R 2b -(CH 2 )n2- wherein n1 and n2, which may be the same or different, are each an integer of 0 to 
3, R 23 represents a hydrogen atom, and R 2 * 3 represents a hydrogen atom, or optionally substituted C^ 4 alkyl. and 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; 

(13) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (lla), (Mb), or 
(He), or alternatively Het represents a bicyclic heterocyclic group represented by formula (Ilia), (1Mb), (llle), (Mid), 
(llle), (lllf), (lllg), (lllh), (llli), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1H-5-isoindolyl 1 H-5-indazolyl 

6- chloro-1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl-1 H-5-indazolyl, 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H- 
5-benzotriazolyl, or 5-isoquinolyl, 

X represents group (iv) wherein R 1 represetns a hydrogen atom, Q6 represents a five- to seven-membered 
saturated carbocyclic group or a five- to seven-membered saturated heterocyclic group containing one nitrogen 
atom and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, and Q7 represents 
-(CH 2 )n1-CR 2a R 2b -(CH 2 )n2-, wherein n1 and n2 are 0, R 2a represents a hydrogen atom, and R 2b represents op- 
tionally substituted C^. s alkyl, carboxyl, alkoxycarbonyl, cyano, -(C=0)-N(-R 2c )(-R 2d ), wherein R 2c and R 2d 
are as defined in formula (I), or optionally substituted phenyl, and 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; 

(14) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (lla), (Mb), or 
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(lie), or alternatively Net represents a bicyclic heterocyclic group represented by formula (Ilia), (1Mb), (lllc), (Hid), 
(Me), (lllf), (lllg), (lllh). (Illi), or (lllj), preferably 4-pyridyl, 1 ( 3-dioxy-2 ( 3-dihydro-1H-5-isoindolyl, 1 H-5-indazolyl! 
6-chloro-1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyM H-5-indazolyl, 1 H-pyrazolo^-dJpyrimidin^-yl, 1 H- 

5- benzotriazolyl, or 5-isoquinolyl, 

5 X represents group (iv) wherein R1 represents a hydrogen atom, Q6 represents a five- to seven-membered 

saturated carbocyclic group or a five- to seven-membered saturated heterocyclic group containing one nitrogen 
atom and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, and Q7 represents 
-(CH 2 )n1-CR 2a R 2b -(CH 2 )n2- wherein n1 represents an integer of 0 to 3, n2 is 0, and R 2a and R 2b represent a 
halogen atom, and 

10 Z represents a halogen atom; 

(15) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (Ma), (Mb), or 
(lie), or alternatively Het represents a bicyclic heterocyclic group represented by formula (Ilia), (1Mb), (lllc), (Hid), 
(llle), (lllf), (lllg), (lllh), (Illi), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 H-5-indazolyi 

6- chloro-1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl- 1 H-5-indazolyl, 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H- 
15 5-benzotriazolyl ; or 5-isoquinolyl, 

X represents group (iv) wherein R 1 represents a hydrogen atom, Q6 represents a five- to seven-membered 
saturated carbocyclic group or a five- to seven-membered saturated heterocyclic group containing one nitrogen 
atom and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, and Q7 represents 
-NH-(CH 2 )q1 -CR 4a R 4b -(CH 2 )q2- wherein q 1 and q2 are each an integer of 0 to 2, R 43 represents a hydrogen atom, 
and R 4 * 5 represents a hydrogen atom, 0 VA alkyl, or optionally substituted phenyl, 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted; and 

(16) compounds wherein Het represents a monocyclic heterocyclic group represented by formula (lla), (lib), or 
(lie), or alternatively Het represents a bicyclic heterocyclic group represented by formula (Ilia), (1Mb), (lllc), (Mid), 
(llle), (lllf), (Mlg), (lllh), (Illi), or (lllj), preferably 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1H-5-indazolyl,' 
6-chloro-1,3-dioxy-2,3-dihydro-1H-5-isoindolyl, 1 -acetyM H-5-indazolyl, 1 H-pyrazolo[3,4-d]pyrimidin-4-yl, 1H- 
5-benzotriazolyl ; or 5-isoquinolyl, 

X represents group (iv) wherein R1 represents a hydrogen atom, Q6 represents a bond, and Q7 represents 
30 a bond, and 

Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl. piperidyl, 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted. 
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[0065] Examples of preferred compounds according to the present invention include compounds prepared in Exam- 
ples 1 to 322. 

[0066] Examples of particularly preferred compounds according to the present invention include the following com- 
pounds. The number within parentheses represents working example numbers: 

(20) N-[1 -(4-bromophenyl)ethyl]-N'-(1 ,3-dioxo-2,3-dihydro-1 H-5-isoindolyl)urea; 

(21 ) N-(1 -benzyl-3-piperidyl-1 -N(1 H-5-indazolyl)-amine; 

(22) N-[1 -(4-bromobenzyl)-4-piperidyl]-N-(1 H-5-imidazolyl)amine; 
(80) N-(2,6-dichlorobenzyl)-N'-(4-pyridyl)urea; 

(83) N-(2-chloro-6-fluorobenzyl)-N'-(1 ,3-dioxo-2,3-dihydro-1 H-6-isoindolyl)urea; 
(90) N-(2,6-difluorobenzyl)-N'-(1 ,3-dioxo-2,3-dihydro-1 H-5-isoindolyl)urea; 
(95) N-(2,6-difluorobenzyl)-N'-(1 H-5-indazolyl)-urea; 
(102) N-(2-chloro-6-fluorobenzyl)-N'-(1 H-5-indazolyl)urea; 

(126) N-(1-benzyl-4-piperidyl)-N-(1H-5-indazolyl)-amine; 

(127) N-(1-benzyl-4«piperidyl)-N-(1H-5-indazolyl)-amine hydrochloride; 

(128) N-(1H-5-indazolyl)-N-(4-piperidyl)amine; 

(146) N-(1 -benzyl tetrahydro-1 H-pyrrolyl)-N-(1 H-5-indazolyl)amine; 

(1 64) N-[1 -(4-f luorobenzyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine; 

(221) methyl 2-[3-(1 H-5-indazolylamino)piperidino]-2-phenylacetate; 

(227) N1 -(2-fluoroethyl)-2-[3-(1 H-5-indazolylamino)piperidino]-2-phenylacetamide; 

(240) N-(1 H-5-indazolyl)-N-[1 -(2-methyl-1 -phenylpropyl)-3-piperidyl]amine; 

(243) N1 -(1 H-5-indazolyl)-N4-propyl-1 ,4-cyclohexanediamine; 

(246) N1 -(2-fluoroethyl)-N4-(1 H-5-indazolyl)-1 ,4-cyclohexanediamine; 

(247) N1 -cyclopropyl-N4-(1 H-5-indazolyl)-1 ,4-cyclohexanediamine; 
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(248) N1-(1H-5-indazoly!)-1 ,4-cyclohexanediamine; 

(259) N1 -{1 H-5-indazolyl)-N4-phenylethyl-1 ,4-cyclohexanediamine; 

(260) N1-(5-isoquinolyl)-N4-propyl-1 ,4-cyclohexanediamine; 

(261 ) N 1 -(2-fluoroethyl)-N4-(5-isoquinoiyl)-1 ,4-cyclohexanediamine; 
5 (262) N1-cyclopropyl-N4-(5-isoquinolyl)-1 ,4-cyclohexanediamine; 

(273) N-(5-isoquinolyl)-N-[1-(4,4,4-trifluorobutyl)-3-piperidyl]amine; 

(281) N-(1H-5-indazolyl)-N-[1-(2-methylpentyO-3-piperidy!]amine; 

(282) N-(1 H-5-indazolyl)-N-[1 -(2,4,6-trifluorobenzyl)-3-piperidyl]amine; 
(286) N-(1 H-5-indazolyl)-N-(1 -propyl-4-piperidyl)-amine; 

10 (287) N-[1-(cyclopropylmethyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine: 

(289) N-[1-(3-fluoropropyl)-4-piperidyl]-N-(1H-5-indazolyl)amine; 

(290) N-(1 H-5-indazolyl)-N-[1 -(3,3,3-trifluoropropyl)-4-piperidyl]amine; 

(293) N-[1-(2-chloro-4-fluorobenzyl)-3-piperidyl]-N-(1H-5-indazolyl)amine; 

(294) methyl 2-(3,4-difluoropentyl)-2-[3-(1 H-5-indazolylamino)piperidino]acetate; 
15 (298) N-(1 H-5-indazolyl)-N-{1 -[4-(trifluoromethyl)-benzyl]-3-piperidyl}amine; 

(300) N-[1-(3,4-difluorobenzyl)-3-piperidyl)-N-(1H-5-indazolyl)amine; 
(318) N-(5-isoquinolyl)-N-(1-propyl-4-piperidyl)-amine; 
(320) N-[1 -(2-ethylbutyl)-4-piperidyl]-N-(5-isoquinolyl)amine; and 
(322) N-[1-(3-fluoropropyl)-4-piperidyl]-N-(5-isoquinolyl)amine. 

20 

[0067] Pharmaceutical^ acceptable salts of the compounds represented by formula (I) and the compounds repre- 
sented by formula (la) include acid addition salts. Acid addition salts include: salts with inorganic acids such as hydro- 
chloric acid, sulfuric acid, phosphoric acid, hydrobromic acid, and nitric acid; salts with organic acids such as maleic 
acid, fumaric acid, malic acid, oxalic acid, tartaric acid, succinic acid, citric acid, acetic acid, lactic acid, methanesulfonic 
25 acid, p-toluenesulfonic acid and salicylic acid; and salts with amino acids such as lysine. These acid addition salts may 
be converted to corresponding free bases by a conventional method, for example, by a reaction with an alkali such as 
sodium hydroxide or potassium hydroxide. Further, the compounds may be brought to quaternary ammonium salts or 
salts with metals such as sodium, potassium, calcium, magnesium, or aluminum. 

[0068] Pharmaceutically acceptable solvates of the compounds represented by formula (I) and the compounds rep- 
30 resented by formula (la) include hydrates. 

[0069] In the compounds represented by formula (I) and the compounds represented by formula (la), optical isomers, 
racemic forms thereof, and cis/trans isomers may exist, and the compounds according to the present invention include 
all of these isomers. These isomers may be isolated according to a conventional method, or may be produced using 
various materials for respective isomers. 
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Production of compounds 



[0070] The compounds represented by formula (I) and the compounds represented by formula (la) according to the 

present invention may be produced according to schemes 1 to 11 below. 

40 [0071] Compounds, wherein X represents group (i), may be produced according to schemes 1 and 2. 

[0072] Compounds, wherein X represents group (ii) or (iii), may be produced according to scheme 3. 

[0073] Compounds, wherein X represents group (iv), may be produced according to schemes 4, 5, 6, and 7. 

[0074] Compounds, wherein X represents group (v), may be produced according to scheme 8. 

[0075] Compounds, wherein X represents group (vi), may be produced according to scheme 9. 

45 [0076] Compounds, wherein X represents group (vii), may be produced according to scheme 10. 

[0077] Compounds, wherein X represents group (viii), may be produced according to scheme 11 . 

[0078] Compounds, wherein X represents group (ix), may be produced according to scheme 11 . 
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Scheme 1 



heating 

Het-NH 2 + 0=C=N-Q1-Z Het-NH-C ( =0)-NH-Ql-Z 
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S°7L ^ omp0unds ' wherein X represents group (i), can be produced by adding an isocyanate derivative 
I, wner6ln z ,s ^ defined above, to an amine derivative Het-NH 2 , wherein Het is as defined above in a 

suitable solvent, such as toluene or N.N-dimethylformamide, and heating the mixture. When there is no suitable aniline 
derivative, an aniline compound can be produced by catalytically reducing a corresponding nitro compound. 

Scheme 2 

Rearrangement Het-NH 2 
HOOC-Q1-Z — Q=C=N-Q1-Z Het-NH-C (=0 )-NH-Ql-Z 
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[0080] An isocyanate compound is produced by reacting a carboxylic acid derivative Z-Q1 -COOH wherein Z is as 
defined above, with diphenylphosphoryl azide in a suitable solvent, for example, toluene or N.N-dimethylformamide 
in the presence of a base, for example, triethylamine. The compound, wherein X represents group (i), can be produced 
by reacting the isocyanate compound thus obtained with an amino derivative Het-NH 2 wherein Het is as defined above 
When there is no suitable aniline derivative, an aniline compound can be produced by catalytically reducing a corre- 
sponding nitro compound, iff a 



Scheme 3 
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[0081 ] A carbocylic acid compound can be produced by reaction of a phenol derivative Z-OH , wherei n Z is as defined 
above with Br-Q3-COOEt, wherein Q3 is as defined above, for example, ethyl bromocarbonate, in the presence of a 
base, for example, potassium carbonate, followed by hydrolysis. Next, the compound, wherein X represents formula 
(in wherein Q4 represents -O-, can be produced by adding a condensing agent to the carboxylic acid compound thus 

43 u Z "? SUit ^ le S0 ' Vem ' f ° r 6Xample ' N . N -dimethylformamide, and reacting the mixture with an amino derivative 
«5 Het-NH 2 wherein Het is as defined above. 

LTmL Th ! comp ° unds ' wnerein 04 ^presents -NH- or -S(=0)m-, can be produced by reacting an amino derivative 
Het-NH 2 , wherein Het is as defined above, with a carboxylic acid derivative Z-Q5-Q4-Q3-COOH wherein Z and Q2 
are as defined above, in a suitable solvent, for example, N.N-dimethylformamide, in the presence of a condensing 

*> [0083] The compounds, wherein X represents group (ii), can be produced by reacting an amino derivative Het-NH, 
wherein Het is as defined above, with a carboxylic acid derivative Z-Q2-COOH, wherein Z and Q2 are as defined 
above, in a suitable solvent, for example, N.N-dimethylformamide, in the presence of a condensing agent 
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[0084] The compounds, wherein X represents group (iv) wherein Q6 represents piperidine, can be produced by 
condensing a 4-piperidone derivative and an amino derivative Het-NH 2 , wherein Het is as defined above, for example, 
is 5-aminoindazole, in a suitable solvent, for example, methanol, with an acid to form an imine compound and then 
reducing the imine compound with a borane-pyridine complex. 



Scheme 5 
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[0085] The compounds, wherein X represents group (iv) wherein Q6 represents piperidine, can be produced by 
reacting 4-piperidone monohydrate with CI-Q7-Z, wherein Q7 and Z are as defined above, for example, benzyl chloride, 
in the presence of a base, for example, potassium carbonate, to give an N-benzyl compound, adding an amino derivative 
Het-NH 2 , wherein Het is as defined above, for example, 5-aminoindazole, and condensing the mixture with an acid to 
35 form an imine compound, and reducing the imine compound with a borane-pyridine complex. 



Scheme 6 
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[0086] The compounds, wherein X represents group (iv), wherein Q6 represents pyrrolyl, can be produced by first 
55 reacting (R)-(-)-3-pyrrolidinol hydrochloride with CI-Q7-Z, wherein Q7 and Z are as defined above, for example, benzyl 
chloride, in the presence of a base, for example, potassium carbonate, to give an N-benzyl compound, dissolving 
triethylamine in anhydrous dimethyl sulfoxide, adding a sulfur trioxide-trimethylamine complex at room temperature in 
an argon atmosphere, and oxidizing the N-benzyl compound in this system to give an intermediate, then reacting this 
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intermediate with an amino derivative Het-NH 2 , wherein Het is as defined above, for example, 5-aminoindazole, per- 
forming condensation with an acid to form an imine compound, and then reducing the imine compound with a borane- 
pyridine complex. 

[0087] The compounds, wherein X represents group (iv) wherein Q6 represents piperidyl, can be produced in the 
same manner as described above. 




2 — NH 2 

BHfe/Pyr 
MeOH 
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[0088] The compounds, wherein X represents group (iv) wherein Q6 represents cyclohexyl, can be produced by 
dissolving 1 ,4-cyclohexanedione monoethylene ketal and an amino derivative Het-NH 2 , wherein Het is as defined 
above, for example, 5-aminoindazole, in a suitable solvent, for example, methanol, condensing the solution with acetic 
acid to give an imine compound, reducing the imine compound with a borane-pyridine complex at room temperature 
to give an amino compound as an intermediate, then dissolving the amino compound as the intermediate in acetic 
acid-water, stirring the solution at 70 to 1 00°C. preferably about 80°C, to give a ketone compound, reacting the ketone 
compound with a suitable amino compound Z-NH 2 , wherein Z is as defined above, performing condensation with an 
acid to give an imine compound, and then reducing the imine compound with a suitable reducing agent for example 
a borane-pyridine complex. 

Scheme 8 
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[0089] 2-[(T ert-butoxycarbonyi)amino]acetic acid and Het-NH 2 , wherein Het is as defined above, for example, 5-ami- 
noindazole, are dissolved in dimethylaminopyridine and dimethylformamide, and N-[3-(diethylamino)propyl]-N'-ethy!- 
carbodiimide hydrochloride and 1 -hydroxybenzotriazole were added to the solution obtained at 0 to 25°C, preferably 
about 0°C. The reaction mixture is stirred at room temperature to give an amide compound. 

[0090] The compounds, wherein X represents group (v), wherein Q8 and Q10 represent methylene and Q9 repre- 
sents -NH-, can be produced by removing the protective group in the amide compound with trifluoroacetic acid, then 
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reacting the deprotected compound with benzaldehyde, condensing the reaction product with acetic acid to form an 
imine compound, reducing the imine compound with sodium triacetoxyborohydride to give an amine compound, and 
then reducing the amine compound with a borane-pyridine complex. Compounds, wherein Q8 and Q10 represent a 
group other than methylene, can be produced in the same manner as described above. 

5 

Scheme 9 



w 



15 



20 




25 [0091 ] 4-Amino-m-cresol is suspended in acetic anhydride and chlorobenzene in the presence of potassium acetate, , 
isoamyl nitrate is added to the suspension at 70°C to 1 00°C : preferably about 80°C, and the mixture is stirred to form 
an indazole skeleton. The intermediate thus obtained is dissolved in hydrochloric acid-methanol, and the mixture is , 
preferably stirred at room temperature to deacetylate the compound. 

[0092] The comounds, wherein X represents group (vi), can be produced by dissolving this deacetylated compound, 
30 HO-Q11-Q12-Z, for example, 1 -benzyl-4-hydroxypiperidine, and triphenylphosphine in tetrahydrofuran to prepare a 
solution and reacting the solution with diethyl azodicarboxylate at room temperature. Compounds other than the com- : 
pounds indicated in the scheme can be produced by reacting Het-OH with HO-Q11-Q12-Z in the same manner as 
described above. 

35 

Scheme 10 
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[0093] A tertiary amine compound is produced by reacting the final product produced according to scheme 8 with 
3-chloropropionyl chloride in a suitable solvent, for example, acetonitrile or N.N-dimethylformarnide, in the presence 
of a base, for example, potassium carbonate. A ring-closed compound is produced by stirring the tertiary amine thus 
55 obtained in a suitable solvent, for example, N.N-dimethyiformamide, in the presence of a base, for example, sodium 
hydride, at 70°C to 100°C, preferably 80°C. The compounds, wherein X represents formula (vii), can be produced by 
dissolving the ring-closed product thus obtained in tetrahydrofuran, adding a borane-tetrahydrofuran complex to the 
solution under ice cooling, for example, at 0°C to 25°C, preferably 0°C, and raising the temperature of the mixture, for 
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example, to 25°C to 80°C, preferably 60°C, to perform reduction. 

[0094] The compounds produced according to schemes 1 to 11 can be if necessary separated from the reaction 
mixture and purified, for example, by recrystallization or chromatography. 

Scheme 11 

H— Q 15 — (CH 2 )y Z Het Q 15 -(CH2)y Z 



Het — COOH 



v\sc,HOBrr 



Y 



R1 

HR1N— Q 16 — (CH 2)2 Z Het. N 

15 Het— COOH ^ Y N Qi6-(CH 2 )z Z 

VASC.HCBT o 

[0095] The compounds represented by formula (I), wherein X represents group (viii) or (ix), can be produced by 
reacting a carboxylic acid derivative: Het-COOH with an amine derivative: H-Q15-(CH 2 )y-Z or HR 1 N-Q16-(CH 2 )z-Z in 
the presence of a condensing agent. 

Use of compounds 

25 [0096] The compounds represented by formulae (I) and (la) have Rho kinase inhibitory activity (see Pharmacological 
Test Example 1). Therefore, the compounds represented by formulae (I) and (la) can be used in the treatment of 
diseases mediated by Rho kinase. Diseases mediated by Rho kinase include hypertension, asthma including bronchial 
asthma, angina pectoris, cerebrovascular spasm, peripheral circulatory disorder, threatened premature birth, glauco- 
ma, constriction of visual field, pollakiuria, cancer, invasion/metastasis of cancer, arteriosclerosis, retinopathy immune 

30 response, inflammation, autoimmune diseases, cerebral dysfunction, osteoporosis, microbism, chronic renal failure 
chronic nephritis, diabetic nephropathy, IgA nephropathia, thrombosis-related diseases, rheumatism, impotence and 
fibrosis. 

[0097] According to the present invention, there is provided a method for treating diseases mediated by Rho kinase 
comprising the step of administering the compound represented by formula (la) together with a pharmaceutical^ ac- 
35 ceptable carrier, to a mammal. 

[0098] According to the present invention, there is also provided use of the compound represented by formula (la), 
for the manufacture of a medicament for the treatment of diseases mediated by Rho kinase. 



Hypertension, asthma, etc. 

[0099] It has been clarified that Rho is activated upon the receipt of signals from various cell membrane acceptors 
and the activated Rho plays a role in the contraction of smooth muscle through ROCK/Rho kinase and, further acto- 
myosin system (K. Kimura et al., Science, Vol. 273, No. 5272, pp 245-248 (1996); and Kureishi et al., J. Biol. Chem., 
Vol. 272, No. 19, pp 12257-60 (1997)). The contraction of smooth muscle is deeply involved in the pathology of hyper- 
tension, angina pectoris, cerebrovascular spasm, asthma, peripheral circulatory disorder, threatened premature birth 
glaucoma, constriction of visual field, impotence, pollakiuria, and the like (for example, hypertension- AP Samlyo et 
al., Rev. Physiol. Biochem. Pharmacol., Vol. 134, pp 209-34 (1999), angina pectoris: Shimokawa et al., Cardiovasc 
Res., Vol. 43, No. 4, pp 1029-39 (1999); and Satoh, H., & Kawahara, K: Jpn. J. Pharmacol., 79 (suppl)- 211 P 1999 
cerebrovascular contraction: Motohiko Sato and Kohzo Kaibuchi: Abstract of the 57th Annual Meeting of the' Japan 
so Neurosurgical Society: 153, 1 998; N. Ono et al., Pharmacol. Ther., Vol. 82, No. 2-3, pp 1 23-31 (1 991 ): and Shimokawa 
et al., Cardiovasc. Res., Vol. 43, No. 4, pp 1 029-39 (1 999), impotence: Andersson. K. E. & Stief, C. G & World J Vrol 
15, 14-20 (1997)). 

[0100] For hypertension, ROCK/Rho kinase inhibitors have antihypertensive activity in spontaneously hypertensive 
rats (SHR), renal hypertensive rats, and deoxycorticosterone acetate-salt rats (DOCA-salt rats) (Uehata M Ishizaki 
55 T. et al.: Nature, 389: 990-994, 1997). 

[0101] For asthma, ROCK/Rho kinase inhibitors have bronchodilation activity and antiasthmatic activity in extirpated 
bronchia or bronchial asthma model animals (WO 93/05021 and WO 95/28387). Further, Rho kinase inhibitors suppress 
an increase in bronchial resistance caused by acetylcholine inhalation in bronchial asthma models in a dose-dependent 
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manner and suppress, in vitro, chemotaxis caused by PAF in eosinophilic leukocytes of human peripheral blood in a 
concentration-dependent manner (Kunihiko litsuka: Arerugi (Allergy), 47: 943, 1 998, Kunihiko litsuka and Akihiro Yoshii: 
Journal of The Japanese Respiratory Society, 37: 196, 1999). Further, Rho kinase is also involved in migration of 
leukocytes. 

5 [0102] For impotence, ROCK/Rho kinase inhibitors have corpus carvernosum penis relaxation activity in vitro and 
have corpus carvernosum penis pressure rising activity in vivo (Kanchan Chitaley et at., Nature Medicine, Vol. 7, No. 
1, 119-122 (2001)). 

[0103] Compounds represented by formula (I) and compounds represented by formula (ta) according to the present 
invention actually have leukocyte migration inhibitory activity and blood pressure depression activity (see Pharmaco- 
10 logical Test Examples 2 and 5). 

[0104] Therefore, the compounds represented by formula (I) and the compounds represented by formula (la) ac- 
cording to the present invention can be used in the treatment of hypertension, asthma including bronchial asthma, 
angina pectoris, cerebrovascular contraction, peripheral circulatory disorder, threatened premature birth, glaucoma, 
constriction of visual field, impotence, pollakiuria and other diseases. 

15 

Cancer, metastasis of cancer, etc. 

[0105] Rho is activated upon the receipt of signals from various cell membrane receptors, and the activated Rho 
functions, through ROCK/Rho kinase and, further, actomyosin system, as a molecular switch of cellular phenomena 
20 such as cell movement, cell adhesion, alteration of cytoplasm (formation of actin stressed fibers), control of cell division 
(sthenia of cytokinesis or activation of gene transcription), cell proliferation, sthenia of carcinogenesis and invasion of 
cancer and the like (P. Keely et al., Trends Cell Biol. Vol. 8, No. 3, pp 101-6 (1998); and K. Itoh et at., Nat. Med., Vol. 
5, No. 2, pp 221-5 (1999)). 

[01 06] Cell movement plays an important role in invasion/metastasis of cancer, arteriosclerosis, retinopathy, immune 
25 response and the like. Cell adhesion is deeply involved in metastasis of cancer, inflammation, and autoimmune dis- 
eases. The change in character of cells is deeply involved in cerebral dysfunction, osteoporosis, microbism and the 
like. Cell proliferation is deeply involved in cancer, arteriosclerosis and the like (Jikken Igaku (Experimental Medicine), 
Vol. 17, No. 7 (1999)). 

[0107] In particular, for transformation of cells to malignant state and metastasis/invasion of cancer, Rho is involved 

30 jn the control of morphology of cells and, in addition, in cell proliferation, particularly in the progression of cell cycle 
fromgapl period (G1 phase) to synthesis period (S phase) (Yamamoto, M., Marui, N., Oncogene, 8: 1449-1455, 1993). 
Further, it has been found that oncogenes such as Dbl are GDP-GTP exchange factors for Rho family (Hart, M. J., 
Eva, A.;Nature, 354: 311-314, 1991). Further, it has been found that Rac and Rho are activated downstream of infor- 
mation transmission of Ras (Ridley, A. J. & Hall A.: Cell, 70: 401-410, 1992). Further, it has been demonstrated that 

35 Rac and Rho are possibly involved in the transformation of cells to malignant state by Ras downstream of Ras (Qui, 
R. G., Chen, J., et al.: Nature, 374: 457-459, 1995., Qui, R. G., Chen, J., et al.: Proc. Natl. Acad. Sci. USA, 92: 
11781-11785, 1995, and Khosravi-Far R., Solski, P. A.: Mol. Cell. Biol., 15: 6443-6453, 1995). Furthermore, it has 
been proven by ROCK/Rho kinase inhibitor (Y-27632) that the path from Rho to ROCK is involved in transformation 
to malignant state (Sahai, E., Ishizaki, T: Curr. Biol., 9: 136-145, 1999). 

40 [0108] Further, it has been reported in various cell systems that, as with leukocytes, cell movement in cancer invasion 
is regulated by an actomyosin system as a moving device and an intracellular signal transfer system for controlling the 
actomyosin system and Rho family protein regulates cytoskeleton protein and controls various cell functions such as 
alteration of morphology, adhesion, movement, division, transfer regulation and the like of cells (K. Itoh et al., Nat. 
Med., Vol. 5, No. 2, pp 221-5 (1999); P. Keely etal., Trends Cell Biol. Vol. 8, No. 3, pp 101-6 (1998)). 

45 [0109] It has also been reported that ROCK downstream of Rho controls invasive movement through the activation 
of an actomyosin system (Yoshioka, K., Matsumura, F.: J. Biol. Chem., 273: 5146-5154, 1998). It has been demon- 
strated that controlling the path from Rho to ROCK by ROCK/Rho kinase inhibitor (Y-27632) suppresses the invasive 
movement (Itoh, K., Yoshioka, K.: Nature Med., 5: 221-225, 1999). 

[0110] Therefore, the compounds represented by formula (I) and the compounds represented by formula (la) ac- 
so cording to the present invention can be used in the treatment of cancer, invasion/metastasis of cancer, arteriosclerosis, 
retinopathy, immune response, inflammation, autoimmune diseases, cerebral dysfunction, osteoporosis, and micro- 
bism. 

Renal diseases 

55 

[0111] Renal disorder was found in Rho GDI knockout mouse (Oncogene, 1999; 18 (39): 5373-80). 
[01 12] Further, as described above, Rho is activated upon the receipt of signals from various cell membrane recep- 
tors, and the activated Rho is involved in cell adhesion or migration of leukocytes through ROCK/Rho kinase and 
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actomyosin system. Cell adhesion and migration of leukocytes are involved in inflammation, particularly nephritis (Os- 
amu Fujimoto and Kohzo Kaibuchi. Journal of The Japanese Society of Internal Medicine. 1 999; 88 (IV 148-54) 
mJ L* U T<T^^ iS , in o V °! V ^ i0 nephritiS thr0Ugh HGF ' oxidized LDL ' platelets ' or Na " H ^change (Mol Cell 

5 eloTwlf fAVSSiw m ' 1999; 274 (43): 30361 " 4; J - Bi0L Chem - 19991 274 (40): 28293 - 300; and 

[0114] The compounds represented by formula (I) and the compounds represented by formula (la) according to the 
mi T? 1 aCt . a " y haVS albuminuria amelioration activity (see Pharmacological Test Examples 3 and 4) 
Snrlrl, t Jlf ' COmpounds "Wented by formula (I) and the compounds represented by formula (la) ac- 

» zzs^zzt: can be used in the treatment ° f chronic renai fai,ure - ch - ic ^ ^ 

Inflammation, thrombosis-related diseases, etc. 

[0116] It has been known that Rho is activated upon the receipt of signals from various cell membrane receptors 
and the activated Rho functions, through Rho kinase and, further, actomyosin system, as a motaZSZXS 
phenomena such as platelet aggregation, leukocyte aggregation, and leukocyte migration (K. Naka et al Zoc VoT 

volved 0 in ?hro P mh "'I (1 " 7M - T Slet aggregation ' ,eukocyte aggregation, and leukocyte migration areTeeply in- 
volved in thrombus, inflammation, fibrosis and the like. 

\TJL C T P ° U lt represen,ed ^ formula O ^d the compounds represented by formula (la) actually have 
leukocyte miration inhibitory activity (see Pharmacological Test Example 2) 
Klninn /l eref0re ' the compounds represented by formula (I) and the compounds represented by formula (la) ac- 
cording to the present ,nvent,on can be used in the treatment of inflammation, asthma, thrombosis-Velated diseases 
for example, card.ac infarction, cerebral infarction, arteriosclerosis obliterans, thrombus obstruction and qeneralized 
ang.ocoagulation syndrome, rheumatism, and fibrosis. ' generalized 

25 idmL^ a r a T tiCal C0 7 0sitio " s uprising the compounds of the present invention as active ingredient can be 
f™ StS H red to " human and a n^-human animal orally or parenteral^ by administration routes, for example, intra 
venous administration, intramuscular administration, subcutaneous administration, rectal administration or percuta- 
neous adm.mstration. Therefore, the pharmaceutical composition comprising the compound according to * e present 

so 'SSSTSSZS 9re f ^ may , be f ° rmU,ated lnt ° SUitab ' e d0Sa9S f ° rmS aCCOrdin9 to the adminis 9 ati on ro Z 
[0120 Specifically, oral preparat.ons include tablets, capsules, powders, granules, syrups, pills, and troches and 

oreoa J io P nrr at,0nS TT ^ 38 S °' Uti0nS and sus P a ™ons, inhalants suppositorie .SSnS 

preparations, for example, tapes, ointments, eye drops, and eye ointments 

comoon Z^uZT US Prepara !i° ns may 06 prepared * conventional methods, for example, with commonly used 
3* and soSzelf " ' d,S ' ntegrantS ' binders ' ,ubricants " colorant s, diluents, corrigents, flavors, emulsifiers, 

fncludi fSm„t'Tt IUde K' f ° r , eXample ' lactose > 9lucose ' corn st arch, sorbit, and crystalline cellulose. Disintegrants 
J orexamp e, s arch sodium alginate, gelatin powder, calcium carbonate, calcium citrate, and dextrin Binders 

oltJ A « e * amP • f'T^ 106 "" 1086 ' P0 ' yVinyl a ' COh01 ' ether ' "ethy.cellulose, ethylceilulose, gum Zbte 

gelatin hydroxypropylcellulose, and polyvinyl pyrrolidone. Lubricants include, for example, talc, magnesium stearate 
polyethylene glycol, and hydrogenated vegetable oils. magnesium siearate, 

[0123] In the formulation of solid preparations, additives are used such as sucrose, lactose cellulose suaar D- 

cTarnsTa f ' T' T" 1 ^ ChitinS ' Chit ° SanS " peCti " S ' tragacanths . geTa ins, 

collagens, caseins, albumin, calcium phosphate, sorbitol, glycine, carboxymethylcellulose, polyvinyl pyrrolidone hv 

droxypropylce lulose, hydroxvpropyl-methy.cellulose, glycerin, polyethylene glycol, sodium ^g^SS^^L 

forTxlntr ' a 
0 2 4 r P ;he ?o a — 1 ^ 

ol !1 J~, , f0rr " ulatl ° n of semi-solid preparations, vegetable fats and oils, such as olive oils, corn oils, and castor 
oils, m.neral fats and oils, such as petrolatum, white petrolatum, and hard paraffin, waxes, such as jojoba oils, carnauba 
wax and beeswax, and partially synthesized or wholly synthesized glycerin fatty acid esters, such as lau^Tc acid 

ZZT T VH nd n Pa,mft,C , m 1 66 US6d - EXamp ' eS ° f — ercially available products thereof include wLpsoi 
manufactured by Dynam.d Nobel and Pharmasol manufactured by Nippon Oils & Fats Co Ltd vvnepso. 

Elf! . ' n f0rmi ! ,ati0n ° f solut ions, additives may be used such as sodium chloride, glucose, sorbitol, glycerin 
' Pr0PV T 9lyCO '' Sthyl a ' C0h0L ln thS 'ovulation of injections, aseptic aqueous solu ions for exam e 

necLtr rS"' t0n i C S °' Uti0nS ' ° ily S °' Uti0nS ' f ° r eXamP ' e ' S6Same and soybean oils, may be usTd'li 
eTtor Z'^T* SUSP r dmg a9 t ntS ' f ° r 6Xamp,e ' sodium carboxymethylcellulose, nonionic surfactants, solubiliz- 
m£ TZ ?ol en . 2y , , benZy ' alCOh °' and the " ke may be US6d in combination with the above solutions 
E2Li? T , ^ ° PS ' aqU6 ° US " qUid prepa| -ations or aqueous solutions are used, and, in particular 
asept ( caqueoussolut,onsfonnjectionsmaybeused.Variousadd* 
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buffers, acetate buffers, and carbonate buffers for abatement of stimulation, isotonicity, solubilizers, preservatives, 
thickening agents, chelating agents, pH adjustors for adjusting pH preferably to about 2 to 8.5, and arornatics, may be 
properly added to the liquid preparation for eye drops. 

[01 27] The content of the compound according to the present invention in the pharmaceutical composition may vary 
5 according to the dosage form. The content is, however, generally about 0.1 to 100% by weight, preferably about 1 to 
50% by weight, based on the whole composition. 

[0128] The dose may be appropriately determined in consideration of various conditions, for example, the age, 
weight, sex, type of disease, and severity of condition of patients, and the preparation may be administered, for example, 
in an amount of about 1 to 500 mg. This dose may be administered at a time daily or divided doses of several times daily. 

10 

EXAMPLES 

[0129] The present invention is further illustrated by the following examples that are not intended as a limitation of 
the invention. 

15 

Example 1: N-(4-Pyridyl)-N'-(2,4,6-trichlorophenyl)urea 

[0130] 4-Aminopyridine (500 mg, 3.56 mmol) and 2,4,6-trichlorophenyl isocyanate (503.6 mg, 3.56 mmol 1 .0 moleg), 
were dissolved in toluene, and the mixture was then stirred at 11 0°C for 3 hr. 
20 [0131] After the completion of the reaction, the solvent was removed by distillation under the reduced pressure : and 
the residue was then washed with ether to give the title compound as a colorless crystal (81 9 mg, 86.6%). 
MS m/z: 315 

1 H-NMR 5: 7.43 (2H, dd, J = 1 .7, 4.9 Hz), 7.62 (2H, s), 8.35 (2H, dd, J = 1 .7, 4.9 Hz), 8.48 (1 H, s), 9.45 (1 H, S) 

25 Example 2: N1 -(4-Pyridyl)-2-(2,6-dibromo-4-fluorophenoxy)acetamide 

[0132] Potassium carbonate (614.4 mg, 4.44 mmol) and methyl bromoacetate (0.4 ml. 4.08 mmol) were added to a 
solution of 2,6-dibromo-4-fluorophenol (1 g, 3.70 mmol) in acetonitrile, and the mixture was stirred at 80°C for 3 hr. 
[01 33] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 

30 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate, and the solvent was then removed by distillation under the reduced pressure. The residue was purified by 
column chromatography [silica gel, chloroform] to give an ester compound as a colorless crystal. 
[01 34] - A 1 0% aqueous sodium hydroxide solution was added to an ethanoi solution of the ester compound, and the 
mixture was stirred at an external temperature of 80°C for one hr. 

35 [0135] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 
the reduced pressure. The residue was purified by column chromatography [silica gel, chloroform] to give a carbonyl 
compound as a colorless crystal (1 .12 g, 87.6%). 

40 MS m/z: 266 1 H-NMR 5: 4.59 (2H, s), 7.29 (1H, s), 7.30 (1H, s) 

[0136] 4-Aminopyridine (50 mg, 0.53 mmol) and WSC - HCI (126.2 mg, 0.64 mmol) and HOBt • H 2 0 (86.1 mg, 0.64 
mmol) were added to a solution of carboxyl compound (191 .6 mg, 0.58 mmol) in dimethylformamide, and the mixture 
was stirred at room temperature for 4 hr. 

[0137] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
45 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chlorofoim/methanol] to give the title compound as a colorless crystal (122.4 mg, 86.6%). 
MS m/z: 404 

1 H-NMR 5: 4.66 (2H, s), 7.34 (2H, s), 7.16 (1H, s), 7.58 (2H, dd, J = 1.7, 4.6 Hz), 8.57 (2H, dd, J = 1 .5, 4.9 Hz) 

50 

Example 3: N1-(4-Pyridyl)-2-(2,6-dichlorophenoxy)-acetamide 

[0138] Potassium carbonate (1.02 g, 7.36 mmol) and methyl bromoacetate (1 .12 g, 6.75 mmol) were added to a 
solution of 2,6-dichlorophenol (1 g, 6.13 mmol) in acetonitrile, and the mixture was stirred at 80°C for 3 hr. 
55 [01 39] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform] to give an ester compound as a colorless crystal. 
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miZi 1 1 °°r T?^ S ° diUm hydroxide solution was added to a " ethanol solution of the ester compound, and the 
mixture was stirred at an external temperature of 80°C for one hr. 

wit 1 hIU Afterthe C h om P let 'f nof the reaction - the reaction solution was concentrated, and the residue was acidified 
w h a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 

TrTZT" SatUrated K brine ^ dri6d ° VSr S ° diUm SUlfate " The SOlvent was th en rLo,o6 by di t ™nder 
lomlunH P T; reS ' dUe ^ PUrifi6d by C ° ,Umn chroma t09raphy [silica gel, chloroform) to give a carboxy 
compound as a colorless crystal (1 .08 g, 79.4%). <™uu*yi 

101421 ^/- Amino Py ridine < 50 m 9. 0-53 mmol), WSCHCI (1 1 8.8 mg, 0.60 mmol), and HOBt . H 2 0 (86.1 mg 0 60 mmoll 

« :™ 0 * icsrssr compound (129 - 1 m9, 058 mmo,) in - <™r 

witHhvSt! C Thr'S i ° f th t e : 6aCti0n ■ the reaction solutio ^ was P° ured water, and the mixture was extracted 
!Il T , T V aC6tate ' ayer WaS WaSh6d With Water and saturated brine and ^s dried over sodium 
2 1m J? k m,* 88 * en ' emoved °y disti,,ati on ""der the reduced pressure. The residue was purified by column 
« MS m/z 297 3 9 Chl0r0fomi/methanol J t° g^e the title compound as a colorless crystal (15.5 mg, 10 oSJ 

1 H-NMR 5: 3.74 (2H, d, J = 2.7 Hz, CH2), 7.24 - 7.30 (3H, m, Ar-H) 

Example 4: N1 -(1 ,3-Dioxo-2,3-dlhydro-1 H-S -isoindolvD^'-^.e-dlchloro^-fluorophenvnacetamide 

20 ESLE^'r Ca w° nate 3nd methy ' bromoacetate were add od to a solution of 2,6-dichloro-4-fluorophenol in 
acetonitnle, and the mixture was stirred at 80°C for 3 hr. 

wit^hv^I^Thf 'I 0 "! ° f th t e : eaCtion ' ,he reaction so.ution was poured into water, and the mixture was extracted 

su LTtT* m t T W9Shed With Wat6r 8nd SatUrated brine and was dried over sodium 

sulfate. The solven was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform] to give a colorless crystal. 

[01 1 46] A 1 0% aqueous sodium hydroxide solution was added to an ethanol solution of the ester compound and the 
mixture was stirred at an external temperature of 80°C for one hr 'P°una, ana tne 

lT?.o/Tnln * k° T G T ° f th ! rSaCti ° n ' the reaCti ° n S0 ' Uti0n WaS ooncentrated, and the residue was acidified 
with a 5% aqueous hydrochlonc ac.d solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 

^^1^" SatUrat T d H brine T W3S dri6d ° V6r S ° diUm SU,fatS - The S0,vent was then rcmove d ov dltZon under 
^S^Z^JST ^ PUrifi6d ^ C ° ,Umn *■ '^reform] to give a carboxy, 

mm^L e t Am HH°S thalim , ide (10 ° m9 ' °- 62 mm0,) ' WSC ' HC ' (146 ' 5 m 9' 0 74 mmol >. and HOBt.H 2 0 (100 mg 0 74 
« Z^^t^Snr C ° mP0Und (162 ' 1 0 mm0l> " ^.formamide! and the fixture 

wirh 4 !LfL e It th t eC TK ° f reaCti ° n ' thS reaCti °" S ° ,Uti0n Was poured int0 water ' and t^ mixture was extracted 

2 tt Th ? 7 !? Vl aC6tate ' ayer W3S WaSh6d With Water and saturated brine and was dried over sodium 

ch^tl^hw" the "r? V6d by diSti " ati0n Und6r the reduCSd P ressure - The was purified by column 

40 MS m/z 38 f ' Ch,oroform/met h a nol] to give the title compound as a colorless crystal (40.1 mg, 17.0%). 

1 H-NMR 6: 4.68 (2H, s), 7.61 (2H, dd, J = 1 .2, 8.3 Hz), 7.78 (1 H, d, J = 8 1 Hz) 8 01 (1H dd J - 1 7 a 1 Hrt 
8.01 (1H, dd, J = 1.7, 8.1 Hz), 8.23 (1H, d, J = 2.0 Hz), 10.70 (1H, s), 11.25 (1H, s) 

Example 5: N1 -(1 ,3-Dioxo-2,3-dihydro-1 H-5 -isoindolvO-2W2.6-dichloro P henoxv^acetamiri» 

£!f,h P ° tasSiUm carb °n ate a " d methyl bromoacetate were added to a solution of 2,6-dichlorophenol in acetonltrile 
and the mixture was stirred at 80°C for 3 hr. «*™i»"ie, 

[ °1 51 !k Afterth ecompletion of the reaction, the reaction solution was poured into water, andthe mixture was extracted 

2 faf r.TT ^ aCState ' ayer WBS W8Shed With Water and SatUrated *>""• a " d was driedTvertdium 
sulfate The solvent was then removed by distillation under the reduced pressure. The residue was purged by column 
chromatography [silica gel, chloroform] to give an ester compound as a colorless crystal 

mil^L A 1 °? T?" 8 S ° diUm hydroxide so,ution was add ed to an ethanol solution of the ester compound, and the 
mixture was stirred at an external temperature of 80°C for one hr P«u"a, ana me 

EJhJUT"' C h 0m : Plet ' On ° f the reaction, the reaction solution was concentrated, and the residue was acidified 
wrth a 5% aqueous hydrochlonc acd solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 

7^rTZT ^^n?" 6 T ^ dned ° Ver S ° diUm SUlfatS The S0lvent was th - -moved by dis^at on under 
rZdlrrcZeir^str ^ PUrmed ^ — — A * 9- - carboxy. 
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[0154] 4-Aminophthalimide (100 mg, 0.62 mmol), WSC-HCI (146.5 mg, 0.74 mmol), and HOBt.H 2 0 (100 mg, 0.74 
mmol) were added to a solution of carboxyl compound (149.9 mg, 0.68 mmol) in dimethylformamide, and the mixture 
was stirred at room temperature for 4 hr. 

[0155] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
s with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a colorless crystal (63.7 mg, 28.3%). 
MSm/z:365 

1 H-NMR 6: 4.71 (2H, s), 7.24 (1H, t, J = 8.5 Hz), 7.54 (1H, d, J = 8.1 Hz), 7.54 (1H, d, J = 8.1 Hz), 7.80 (1H, d, 
10 J = 8.3 Hz), 8.02 (1 H, dd, J = 2.0, 8.1 Hz), 8.24 (1 H, d, J = 2.0 Hz), 1 0.70 (1 H, s), 11 .245 (1 H, s) 

Example 6: N-(1 ^-Dioxo^.S-dihydro-IH-S-isoindolyO-N'^^.e-tnchlorophenyQurea 

[0156] 5-Aminophthalimide (100 mg, 0.62 mmol) and 2,4,6-trichlorophenyl isocyanate (150.9 mg, 0.68 mmol) were 
15 dissolved in toluene, and the mixture was then stirred at 110°C for 4 hr. 

[0157] After the completion of the reaction, the solvent was removed by distillation underthe reduced pressure, and 
the residue was washed with n-hexane to give the title compound as a colorless crystal (143.0 mg, 60.4%). 
MS m/z: 384 

1 H-NMR 5: 7.74 (2H, d, J = 20.0 Hz), 7.77 (2H, s), 8.03 (1H, s), 8.52 (1H } s), 9.69 (1H, s), 11.13 (1H, s) 

20 

Example 7: N1 >(4"Pyridyl)-(E)-3-(2 > 6-dichlorophenyl)-2-propeneamide 

[0158] 4-Aminopyridine (50 mg, 0.53 mmol), WSC-HCI (126.3 mg, 0.58 mmol), and HOBt«H 2 0 (500 mg, 0.58 mmol) 
were added to a solution of 2,6-dichlorocinnamic acid (126.8 mg, 0.58 mmol) in dimethylformamide, and the mixture 

25 W as stirred at room temperature for 4 hr. 

[0159] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation underthe reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a colorless crystal (81 .9 mg, 52.6%). 

30 MS m/z: 293 

1 H-NMR 5: 6.94 (1H, d, J = 16.1 Hz), 7.32 (1H, t J = 8.1 Hz), 7.48 (2H, d, J = 8.1 Hz), 7.75 (2H, dd, J = 1 .5, 4.9 
Hz), 7.86 (1H, d, J = 16.1 Hz), 8.42 (2H, dd, J = 1.7, 4.9 Hz) 

Example 8: N-(2,6-Difluorophenvl)-N'-(4-pyridyl)urea 

35 " ' ~" ~ ~~ ~ 

[0160] 4-Aminopyridine (100 mg, 1 .06 mmol) and 2,6-difluorophenyl isocyanate (181.3 mg, 1 .17 mmol) were dis- 
solved in toluene, and the mixture was then stirred at 11 0°C for 4 hr. 

[0161] After the completion of the reaction, the solvent was removed by distillation underthe reduced pressure, and 
the residue was washed with n-hexane to give the title compound as a colorless crystal (249.3 mg, 94.3%). 
40 MS m/z: 249 

1 H-NMR 8: 6.95 (1 H, d, J = 8.3 Hz), 6.97 (1 H, d, J - 8.1 Hz) ; 7.1 9 (1 H, t, J = 8.3 Hz), 7.48 (2H, dd, J = 1 .5, 5.1 
Hz), 8.31 (2H, dd, J = 1.5, 4.9 Hz) 

Example 9: N-(2,6-Dichlorophenyl)-N'-(4-pyridyl)urea 

45 ~ ' ' " ~~ ' " " " 

[0162] 4-Aminopyridlne (100 mg, 1 .06 mmol) and 2,6-dichlorophenyl isocyanate (219.7 mg, 1.17 mmol) were dis- 
solved in toluene, and the mixture was then stirred at 110°C for 4 hr. 

[0163] After the completion of the reaction, the solvent was removed by distillation underthe reduced pressure, and 
the residue was washed with n-hexane to give the title compound as a colorless crystal (262.2 mg, 87.5%). 
so MS m/z: 282 

1 H-NMR 5: 7.20 (1 H, t, J = 7.8 Hz), 7.39 (2H, d, J = 8.3 Hz), 7.49 (2H, dd, J = 1 .7, 4.9 Hz), 8.31 (2H, dd, J = 1 .5, 
5.1 Hz) 

Example 10: N-(2,6-Diisopropyfphenyl)-N'-(4-pyridyl)urea 

55 

[0164] 4-Aminopyridine (100 mg, 1.06 mmol) and 2,6-diisopropylphenyl isocyanate (216.0 mg, 1.06 mmol) were 
dissolved in toluene, and the mixture was then stirred at 110°C for 4 hr. 

[0165] After the completion of the reaction, the solvent was removed by distillation underthe reduced pressure, and 
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the residue was washed with n-hexane to give the title compound as a colorless crystal (94.3 mg 29 9%) 
MS m/z: 297 y ' ' 

m S SESaSiSS ST " 3 22 BH ' m) ' 7,9 <2H ' 4 J = 80 Hz) - 730 " - " *>• ™ 

Example 11: N-^-MethoxyphenvQ-N'-^-pyridyDurea 

[0166] 4-Aminopyridine (1 00 mg, 1 .06 mmol) and 4-methoxyphenyl isocyanate (1 58.5 mg, 1 .06 mmol) were dissolved 
in toluene, and the mixture was then stirred at 11 0°C for 4 hr. ' absolved 

\Z*1L Aft6rthe °°^ 0 u ° f thS rea ° ti0n ' the S0 ' Vent was removed ^ distillation underthe reduced pressure and 
MS m/z a 243 a " t0 9iVS titl€ COmpound as a colorless «)«tal (223.7 mg, 86.4°/!) 

Hz), 830^H, d^ Jl 1^5,'s.i Hz) ? ^ dd ' J = 2 ' 1 ' 6 8 Hz)l 7 32 < 2H ' dd, J = 2.1, 6.8 Hz), 7.50 (2H, dd, J = 1 .5, 5. 1 
Example 12: N-(2,4-Dichlorophenvl)-N'-(4-pyridvl)urea 

[0168] 4-Aminopyridine (1 00 mg, 1.06 mmol) and 2,4-dichlorophenyl isocyanate (219.7 mg, 1.1 7 mmol 1 1 eq)were 
dissolved in toluene, and the mixture was then stirred at 110°C for 4 hr eq;were 

20 fjrrSid^w? 6 T P ,! et t n ° f 0** reaCti ° n ' the SOlV6nt W3S rem ° Ved ^ disti,lation under the Educed pressure, and 
Ms m/z " 10 C ° mp0Und aS a color,ess cr V stal ( 279 -6 mg, 93.3%). 

= 9.o hz)S S kx^;^° Hz) - 748 (1H ' d ' J ■ 24 Hz) ' 753 (2H ' dd < j = 1 7 > 49 - 7 « » * j 

25 

Example 13: N-(2.6 -Dichlorophenyl)-N'-(1H-5-indazolvl)-urea 

[01 70] 5-Aminoindazole (1 00 mg, 0.75 mmol) and 2,6-dichlorophenyl isocyanate (1 55.3 mg, 0 83 mmol 1 1 eq) were 
dissolved in toluene, and the mixture was then stirred at 110°C for 4 hr. -twmmoi, 1.1 eq)were 

30 fhl-L Aft6r ° f thS r6aCti0n ' the S0 ' Vent WaS removed * distillation under reduced pressure and 

the res due was washed with n-hexane to give the title compound as a purple crystal (232.6 mg, 96.5%). 

Hz> 78 H 9T H R dd 7 f 9 ( 1 1 7 «Vm = IVS'J^L (1H ' J= 17 ' 88 HZ) ' 745 (1K d > J = 88 H2 >. 752 OH, d, J = 8.8 
Hz), 7.89 (1H, dd, J = 1.7, 8.8 Hz), 7.96 (1H, S), 8.14 (1H, s), 8.86 (1H, s) 

Example 14: N1 -(1 H -5-lndazolvl)-2-(2,6-dichlorophenoxy)-acetamide 

EL nT SS,U ™ Carb0nate and methvl bromoacetate were added to a solution of 2,6-dichlorophenol in acetonrtrile 
and the mixture was then stirred at 80°C for 3 hr. Il '" e ' 

t0 ! 731 .„ Aft6r thscom P |etion of the reaction, the reaction solution was poured into water, and the mixture was extracted 

Tie T h aCe f e t The aC6tate ' ayer W3S W8Sh6d With Water and saturated brina «»d S?3SS^S5! 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform] to give a colorless crystal. V 
[01 1 74] A 1 0% aqueous sodium hydroxide solution was added to an ethanol solution of the ester compound and the 
mixture was stirred at an external temperature of 80°C for one hr. compound, and the 

IO t 7 5 L, After the completion of tne reaction > tne taction solution was concentrated, and the residue was acidified 
w, h a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate aye was washed 
wth water and saturated brine and was dried over sodium sulfate. The so.vent was then removed by dJt Zn under 
£^.'3^^ ^ PUrifi6d by C0,Um " ^-atography [silica ge,, chloroform] I give Z«£ 

Sw^jH 0 !?^ 2016 / 100 0 75 mm0l) ' WSC ' HC ' (178 4 ma ' 0 90 mmol >> and HOBt-H 2 0 (121.8 mg 0 90 
Z^J^r^t°Sr C ° mP0Und (182 ' 6 0 mm0l) " ^formamfde/and mixJre 0 
t0 l 77 !u Afterthecorn P |etion of reaction, the reaction solution was poured into water, andthe mixture was extracted 

" atf ?hr s x e nt T w he e t l h hyl aceta,e :r: was washed with water and saturated m ~ — ^Tjzz^ 

sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified bv column 
SZTsA 9 "' Chl ° r0fom/methan ° | ] to t^ title compound as a colorless crys^fss 5 ^787%). 
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1 H-NMR S: 4.64 (2H, s), 7.23 (1 H, t, J = 7.8 Hz), 7.49 (1 H, d, J = 8.8 Hz), 7.53 (2H, d, J = 7.8 Hz), 7.53 (2H, dd, 
J = 1.7, 9.0 Hz), 8.04 (1H, s), 8.17 (1H, s), 10.06 (1H, s), 13.00 (1H, s) 

Example 15: N1-(1 H-5-lndazolyl)-2-(2,6-dichloro-4>fluorophenoxy)acetamide 

5 

[0178] Potassium carbonate and methyl bromoacetate were added to a solution of 2,6-dichloro-4-fluorophenol in 
acetonitrile, and the mixture was stirred at 80°C for 3 hr. 

[0179] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
10 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform] to give a colorless crystal. 

[0180] A 1 0% aqueous sodium hydroxide solution was added to an ethanol solution of the ester compound, and the 
mixture was stirred at an external temperature of 80° C for one hr. 

[0181] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
15 with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 
the reduced pressure. The residue was purified by column chromatography [silica gel, chloroform] to give a carboxyl 
compound as a colorless crystal. 

[0182] 5-Aminoindazole (100 mg, 0.75 mmol), WSC-HCI (178.4 mg, 0.90 mmol), and HOBt-H 2 0 (121.8 mg, 0.90 
20 mmol) were added to a solution of carboxyl compound (197.4 mg, 0.83 mmol) in dimethylformamide, and the mixture 
was stirred at room temperature for 4 hr, 

[0183] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
25 chromatography [silica gel, chloroform/m ethanol] to give the title compound as a colorless crystal (21 0.2 mg, 79.1 %). 
MSm/z:354 

1H-NMRS: 4.62 (2H, s) : 7.49 (1H, t, J = 8.8 Hz) : 7.53 (1H, dd, J = 1 .7, 8.8 Hz), 7.59 (1H, s), 7.61 (1H, s), 8.03 
(1H, s), 8.16 (1H, S), 10.06 (1H, s), 12.99 (1H, s) 

30 Example 1 6: N1 -(1 H-5-lndazolyl)-2-(2,4,6-trichlorophenoxy)acetamide 

[0184] Potassium carbonate and methyl bromoacetate were added to a solution of 2,4,6-trichlorophenol in ace- 
tonitrile, and the mixture was stirred at 80°C for 3 hr. 

[01 85] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
35 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform] to give an ester compound as a colorless crystal. 

[0186] A 10% aqueous sodium hydroxide solution was added to an ethanol solution of the ester compound, and the 

mixture was stirred at an external temperature of 80°C for one hr. 
to [0187] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 

with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 

with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 

the reduced pressure. The residue was purified by column chromatography [silica gel, chloroform] to give a carboxyl 

compound as a colorless crystal. 
45 [0188] 5-Aminoindazole (50 mg, 0.38 mmol), WSC-HCI (89.2 mg, 0.45 mmol), and HOBt-H 2 0 (60.9 mg, 0.45 mmol) 

were added to a solution of carboxyl compound (105.4 mg, 0.41 mmol) in dimethylformamide, and the mixture was 

stirred at room temperature for 4 hr. 

[0189] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
50 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a colorless crystal (75.1 mg, 54.1%). 
MS m/z: 370 

1H-NMRS:4.65 (2H, s), 7.49 (1H, d, J = 8.8 Hz), 7.52 (1H, dd, J = 1.7, 8.8 Hz), 7.75 (2H, s), 8.03 (1H, s), 8.15 
(1H, s), 10.08 (1H, s), 12.99 (1H, s) 

55 

Example 1 7: N1 -(4-Pyridyl)-2T(2,6-dichlorophenyl)-sulfanyl]acetamide 

[0190] Potassium carbonate (277.8 mg, 2.01 mmol) and methyl bromoacetate (0.2 ml, 1 .84 mmol) were added to a 



31 



BNSDOCID: <EP 1256574A1_I_> 



EP 1 256 574 A1 



solution of 2,6-dichlorothiophenol (300 mg, 1 .68 mmol) in acetonitrile, and the mixture was stirred at 80°C for 3 hr. 
[0191] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
5 chromatography [silica gel, chloroform] to give an ester compound as a colorless crystal. 

[01 92] A 1 0% aqueous sodium hydroxide solution (500 mg, 3.56 mmol) was added to an ethanol solution of the ester 
compound, and the mixture was stirred at an external temperature of 80°C for one hr. 

[0193] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
to with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 
the reduced pressure. The residue was purified by column chromatography [silica gel, chloroform] to give a carboxyl 
compound as a colorless crystal (360.2 mg, 86.6%). 

[0194] 4-Aminopyridine (138.5 mg, 0.58 mmol), WSC-HCI (118.8 mg, 0.60 mmol), and HOBt.H 2 0 (86.1 mg, 0.60 
mmol) were added to a solution of the carboxyl compound (50 mg, 0.53 mmol) in dimethylformamide, and the mixture 

15 was stirred at room temperature for 4 hr. 

[0195] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a light yellow crystal (26.4 mg, 15 9%) 

20 MSm/z:313 

1 H-NMR 5: 3.74 (2H, d, J = 2.7, CH2), 7.24 - 7.30 (3H, m : Ar-H) 

Example 18: N-(2-Chloro-6-fluorophenyl)-N , -(4-pyridyl)-urea 

25 [0196] Diphenylphosphoryl azide (0.15 ml, 0.69 mmol, 1 .2 eq) and triethylamine (0.1 ml, 0.69 mmol, 1 .2 eq) were 
added to a solution of 2-chloro-6-fluorobenzoic acid (100 mg, 0.57 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

[0197] Thereafter, 4-aminopyridine (64.7 mg, 0.69 mmol, 1 .2 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 1 1 0°C for 2 hr. 
30 [0198] After the completion of the reaction, water and ethyl acetate were added, and the precipitated crystal was 
collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (1 01 .5 mg 66 6%) 
MSm/z:265 

1 H-NMR 5: 6.08 (2H, d, J = 5.37 Hz), 6.73 (1 H, t, J = 5.37), 7.34 (2H, dd, J = 1 .58, 4.88), 7.38 (1 H, dd, J = 1 .22, 
7.32), 7.51 (2H, d, J = 7.81), 8.28 (2H, dd, J = 1.71, 4.88), 8.84 (1H, s) 

35 

Example 19: N-Cyclohexyl-N'-(4-pyridyl)urea 

[0199] 4-Aminopyridine (100 mg, 1 .06 mmol) and cyclohexyl isocyanate (146.3 mg, 1 .17 mmol) were dissolved in 
toluene, and the mixture was then stirred at 11 0°C for 4 hr. 
40 [0200] After the completion of the reaction, the solvent was removed by distillation under the reduced pressure, and 
the residue was then washed with n-hexane to give the title compound as a colorless crystal (21 6 mg, 92.8%) 
MS m/z: 21 9 

1 H-NMR 5: 1 .13 - 1 .36 (5H, m), 1 .52 - 1 .55 (1 H, m), 1 .63 - 1 .68 (2H, m), 1 .78 - 1 .82 (2H, m), 3.42 - 3.51 (1 H, m), 
7.96 (1H,S), 8.14 (1H, s), 8.86 (1H,s) 

45 

Example 20: N-n>(4-Bromophenyl)ethyl]-N , -(1 ,3-dioxo-2,3-dihvdro-1 H-5-isoindolyl)urea 

[0201] 4-Aminophthalimide (1 00 mg, 0.62 mmol) and 4-bromophenylethyl isocyanate (1 53.4 mg, 0.68 mmol, 1 .0 eq) 
were dissolved in toluene, and the mixture was then stirred at 110°C for 4 hr. 
50 [0202] Afterthe completion of the reaction, the solvent was removed by distillation under the reduced pressure, and 
the residue was then washed with n-hexane to give the title compound as a colorless crystal (62.5 mg, 26.1%). 
MS m/z: 388 

1 H-NMR (500 MHz) 8: 1.21 (12H, s), 3.16 - 3.22 (2H, m), 7.19 (2H, d, J = 8.0 Hz), 7.30 (1 H, t, J = 7.9 Hz), 7.49 
(2H, d, J = 6.1 Hz), 8.30 (2H, d, J = 6.1 Hz) 

55 

Example 21 : N-(1-Benzvl-3-piperidvl)-N(1 H-5-indazolvl)-amine 

[0203] A mixture of 5-Aminoindazole (1 00 mg, 0.75 mmol), N-benzyl-3-piperidone (1 86.5 mg, 0.83 mmol), and acetic 
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acid (one drop) in Methanol (1 ml) was stirred at room temperature for 5 min. A borane-pyridine complex (0.08 ml, 0.83 
mmol) was added thereto under ice cooling using methanol as a solvent, and the mixture was stirred at room temper- 
ature for 4 hr. 

[0204] After the completion of the reaction, the reaction solution was poured into an aqueous sodium hydrogencar- 
5 bonate solution, and the mixture was extracted with chloroform. The chloroform layer was washed with water and 
saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
pound as a colorless crystal (178.7 mg, 77.7%). 
MS m/z: 306 

10 1 H-NMR 5: 1.40 - 1.60 (3H, m), 1.70 - 1.80 (2H, m), 2.10-2.50 (4H, m), 3.45 (2H, s), 3.16-3.22 (2H, m), 6.75 

(2H, dd, J = 2.4, 1 1 .2 Hz), 7.1 5 - 7.28 (1 OH, m), 7.78 (1 H, d, J = 0.7 Hz) 

Formation of salt of compound prepared in Example 21 

15 [0205] The compound prepared in Example 21 was dissolved in hydrochloric acid-methanol, and the mixture was 
then allowed to stand at room temperature for 18 hr. The resultant white precipitate was then collected by filtration, 
was washed with methanol which had been cooled in an ice bath, and was dried under the reduced pressure to give 
the title compound. 

20 Example 22: N-[1-(4-Bromobenzyl)-4-piperidyl]-N-(1 H-5-imidazolyl)amine 

[0206] Potassium carbonate (1 80 mg, 1 .30, 2.0 eq) was added to a solution of 4-piperidone monohydrate hydrochlo- 
ride (100 mg, 0.65 mmol) and 4-bromobenzyl bromide (162.7 mg, 0.65 mmol, 1 .0 eq) in acetonitrile, and the mixture 
was stirred at room temperature for 17 hr. 
25 [0207] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. 

[0208] 5-Aminoindazole (69.33 mg, 0.52 mmol, 0.8 eq) was added to a solution of the resultant oil in methanol. Acetic 
acid (one drop) was added thereto, and the mixture was stirred at room temperature for 5 min. A borane-pyridine 
30 complex (0.8 ml, 0.78 mmol, 1 .2 eq) was added to the reaction solution under ice cooling, and the mixture was stirred 
at room temperature for 4 hr. 

[0209] After the completion of the reaction, the reaction solution was poured into an aqueous sodium hydrogencar- 
bonate solution, and the mixture was extracted with chloroform. The chloroform layer was washed with water and 
saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
35 pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
pound (131.2 mg, 52.4%). 
MS m/z: 385 

1 H-NMR 8: 1 .43 - 1 .46 (2H, m), 2.02 (2H, d, J = 12.0H), 2.12 (2H, t, J = 9.0H), 2.79 (1 H, d, J = 9.0 Hz), 2.82 (1 H, 
s), 3.23 - 3.28 (1 H, m), 3.43 (2K s), 6.73 (2H, dd, J = 2.2, 7.8 Hz), 7.15 (1H, d, J = 8.3 Hz), 7.19 (1H, d, J = 1 .0 Hz), 
40 7.22 (1 H, dd, J = 1 .0, 9.5 Hz) : 7.38 (2H, dd, J = 1 .8, 6.6 Hz) : 7.80 (1 H, d, J = 1 .0 Hz) 

Example 23: N-[1-(3-Bromobenzyl)-4-piperidyl]-4-(1 H-5-imidazolyl)amine 

[0210] Potassium carbonate (180 mg, 1 .30, 2.0 eq) was added to a solution of 4-piperidone monohydrate hydrochlo- 
45 ride (100 mg, 0.65 mmol) and 3-bromobenzyl bromide (162.7 mg, 0.65 mmol, 1 .0 eq) in acetonitrile, and the mixture 
was stirred at room temperature for 17 hr. 

[0211] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. 
50 [0212] 5-Aminoindazole (69.33 mg, 0.52 mmol, 0.8 eq) was added to a solution of the resultant oil in methanol. Acetic 
acid (one drop) was added thereto, and the mixture was stirred at room temperature for 5 min. A borane-pyridine 
complex (0.8 ml, 0.78 mmol, 1 .2 eq) was added to the reaction solution under ice cooling, and the mixture was stirred 
at room temperature for 4 hr. 

[0213] After the completion of the reaction, the reaction solution was poured into an aqueous sodium hydrogencar- 
55 bonate solution, and the mixture was extracted with chloroform. The chloroform layer was washed with water and 
saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
pound (47.6 mg, 20.0%). 
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MS m/z: 385 

1 H-NMR 5: 2.18 - 2.25 (4H, m), 3.14 (2H, t, J = 12.0 Hz), 3.59 (2H, d, J = 12.0 Hz), 3.88 - 4.00 (1 H, m), 4.32 (2H 
s), 7.45 - 7.53 (3H, m), 7.64 (2H, d, J = 8.3 Hz), 7.74 (1 H, d, J = 8.8 Hz), 7.92 (1 H, s), 8.1 8 (1 H, d, J = 0.7 Hz) 

5 Example 24: N1 -(4-Pyridvl)-2-(2,6-dichloro-4-fluoro-phenoxy)acetamide 

[0214] Potassium carbonate (1.83 g, 13.26 mmol, 1.2 eq) and methyl bromoacetate (1.69 g, 11.05 mmol, 1.0 eq) 
were added to a solution of 2,6-dichloro-4-fluorophenol (2.0 g, 11 .05 mmol) in acetonitrile, and the mixture was stirred 
at 80°C for one hr. 

10 [021 5] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure to give an ester compound as a white 
crystal (2.66 g, 95.2%). 

[0216] A 5% aqueous sodium hydroxide solution (20 ml) was added to a solution of the ester compound (2.66 g, 
1 $ 1 0.51 mmol) in ethanol, and the mixture was stirred at an external temperature of 80°C for one hr. 

[0217] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 
the reduced pressure to give a carboxyl compound as a colorless crystal (2.31 g, 92.0%). 
20 [0218] 4-Aminopyridine (393 mg, 4.18 mmol, 1 .0 eq), WSC- HCI (964 mg ; 5.02 mmol, 1 .2 eq), and HOBt-H 2 0 (678 
mg, 5.02 mmol, 1 .2 eq) were added to a solution of the carboxyl compound (1 .0 g, 4.18 mmol) in dimethylformamide, 
and the mixture was stirred at room temperature for 3.5 hr. 

[0219] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
25 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/m ethanol] to give the title compound as a colorless crystal (155 mg 11 8%) 
MS m/z: 314 

1 H-NMR 5: 4.63 (2H, s), 7.15 (2H, d, J = 7.81 Hz), 7.59 (2H, dd, J = 1 .59. 4.76 Hz), 8.57 (2H, dd, J = 1 46 4 88 
Hz), 8.77(1 H,s) 

30 

Example 25: N1-(4-Pyridyl)-2-(2,4-dichlorophenyl)>acetamide 

[0220] 4-Aminopyridine (230 mg, 2.44 mmol, 1 .0 eq), WSC- HCI (470 mg, 2.44 mmol, 1 .0 eq), and HOBt.H 2 0 (330 
mg, 2.44 mmol, 1 .0 eq) were added to a solution of 2,4-dichlorophenylacetic acid (500 mg, 2.44 mmol) in dimethylfor- 

35 mamide, and the mixture was stirred at room temperature for 1 6 hr. 

[0221] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound (54 mg 7 9%) 

40 MS m/z: 280 

1 H-NMR 8: 7.30 (1 H, d, J = 1 .95 Hz), 7.31 (1H, s), 7.39 (1H, d, 1.95), 7.47 (2H, d, J = 6.21), 7.78 (1H, s), 8 46 
(2H, d, J = 6.10) 

Example 26: Ethyl 3,5-dichloro-4-f2-oxo-2-(4-pyridvlamino)ethoxv]benzoate 

45 

[0222] Potassium carbonate (1 .06 g, 7.66 mmol, 1 .2 eq) and methyl bromoacetate (0.98 g, 6.38 mmol, 1 .0 eq) were 
added to a solution of ethyl 3,5-dichloro-4-hydroxybenzoate (1.5 g, 6.38 mmol) in acetonitrile, and the mixture was 
stirred at 80°C for one hr. 

[0223] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
so with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure to give an ester compound as a white 
crystal (1.88 g, 96.0%). 

[0224] A 5% aqueous sodium hydroxide solution (10 ml) was added to a solution of the ester compound (1 .88 g, 
6.12 mmol) in ethanol, and the mixture was stirred at an external temperature of 80°C for one hr. 
55 [0225] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 
the reduced pressure to give a carboxyl compound of the title compound as a colorless crystal (750 mg, 43.9%). 
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[0226] 4-Aminopyridine (266 mg, 2.82 mmol, 1.05 eq), WSC- HCI (542 mg, 2.82 mmoi, 1.05 eq), and HOBtH 2 0 
(381 mg, 2.82 mmol, 1 .05 eq) were added to a solution of the carboxyl compound (750 mg, 2.69 mmol) in dimethyl- 
formamide, and the mixture was stirred at room temperature for 15.5 hr. 

[0227] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
5 was collected by filtration and was washed with ethyl acetate to give an intermediate as a crystal (180 mg, 19.6%). 
[0228] Potassium carbonate (24 mg, 0.18 mmol, 1 .2 eq) and ethyl iodide (27 mg, 0.18 mmol, 1 .2 eq) were added to 
a solution of the intermediate (50 mg, 0.15 mmol) in dimethylformamide, and the mixture was stirred at an external 
temperature of 80°C for 3 hr. 

[0229] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
10 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by a pre- 
parative TLC [chloroform/methanol] to give the title compound as a crystal (5 mg, 9.2%). 
MS m/z: 369 \ 

1 H-NMR 5: 1 .41 (3H, t, J = 7.07 Hz), 4.40 (2H, q. J = 7.08 Hz), 4.72 (2H, s), 7.60 (2H, d, J = 6.10 Hz), 8.05 (2H, 
15 s), 8.58 (2H, d, J = 5.85 Hz), 8.84 (1 H, s) 

Example 27: N1-(4-Pyridyl)-2-(2 ; 6-difluorophenyl)-acetamide 

[0230] Potassium carbonate (1 .40 g, 9.22 mmol, 1 .2 eq) and methyl bromoacetate (1 .18 g, 7.69 mmol, 1 .0 eq) were 
20 added to a solution of 2,6-difluorophenol (1 .0 g, 7.69 mmol) in acetonitrile, and the mixture was stirred at 80°C for one hr. 
[0231] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure to give an ester compound as a white 
crystal (1.31 g, 98.5%). 

25 [0232] A 5% aqueous sodium hydroxide solution (10 ml) was added to a solution of the ester compound (1 .31 g, 
7.53 mmol) in ethanol, and the mixture was stirred at an external temperature of 80° C for one hr. 
[0233] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 

30 the reduced pressure to give a carboxyl compound as a colorless crystal (1 .39 g, 98.2%). 

[0234] 4-Aminopyridine (700 mg, 7.39 mmol, 1 .0 eq), WSC • HCI (1 .70 g, 8.87 mmol, 1 .2 eq), and HOBt.H 2 0 (1 .20 
g, 8.87 mmol, 1 .2 eq) were added to a solution of the carboxyl compound (1 .39 g, 7.39 mmol) in dimethylformamide, 
and the mixture was stirred at room temperature for 3 hr. 

[0235] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
35 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a colorless crystal (107 mg, 5.4%). 
MS m/z: 264 

1 H-NMR 8: 4.84 (2H, s) : 7.11 - 7.17 (3H, m), 7.60 (2H, dd, J = 1.59, 4.76 Hz), 8.44 (2H, dd, J = 1.46, 4.88 Hz), 
40 10.48 (1H,s) 

Example 28: N1-(4-Pyridyl)-2-(2,4,6-trifluorophenoxy)-acetamide 

[0236] Potassium carbonate (2.12 g : 16.21 mmol, 1.2 eq) and methyl bromoacetate (2.07 g, 13.50 mmol, 1 .0 eq). 
45 were added to a solution of 2,4,6-trif luorophenol (2.0 g, 1 3.50 mmol) in acetonitrile, and the mixture was stirred at 80°Q 
for 1 .5 nr. 

[0237] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure to give an ester compound as a white 
so crystal (2.76 g, 92.9%). 

[0238] A 5% aqueous sodium hydroxide solution (10 ml) was added to a solution of the ester compound (2.76 g, 
12.55 mmol) in ethanol, and the mixture was stirred at an external temperature of 80°C for one hr. 
[0239] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
55 with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 
the reduced pressure to give a carboxyl compound as a colorless crystal (2.15 g, 83.3%). 

[0240] 4-Aminopyridine (457 mg, 4.85 mmol, 1 .0 eq), WSC • HCI (1.12 g, 5.83 mmol, 1 .2 eq), and HOBt-H 2 0 (0.79 
g, 5.83 mmol, 1 .2 eq) were added to a solution of the carboxyl compound (1 .0 g, 4.85 mmol) in dimethylform amide, 
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and the mixture was stirred at room temperature for 3 hr. 

[0241] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a colorless crystal (73 ma 5 4%) 
MSm/z:282 ' 

1 H-NMR 6: 4.80 (2H, s), 7.27 (2H, t, J = 9.03 Hz), 7.60 (2H, dd, J = 1 .59, 4.76 Hz), 8.44 (2H, dd, J = 1 57 4 77 
Hz), 10.47 (1H, s) 

Example 29: N1 -(4-Pyridyl)-2-(2 > 6>difluoro-4-propionylphenoxv)acetamide 

[0242] Sodium hydride (77 mg ( 3.22 mmol, 1.5 eq) and methyl bromoacetate (329 mg, 2.15 mmol, 1 .0 eq) were 
added to a solution of 3,5-difluoro-4-hydroxypropiophenol (400 mg, 2.1 5 mmol) in DMF, and the mixture was stirred at 
80°Cforone hr. 

[0243] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give an ester compound as a colorless crystal (390 mg, 70.4%). 
[0244] A 5% aqueous sodium hydroxide solution (5 ml) was added to a solution of the ester compound (390 mg, 
1 .51 mmol) in ethanol, and the mixture was stirred at an external temperature of 80°C for one hr. 
[0245] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 
the reduced pressure to give a carboxyl compound as a colorless crystal (280 mg, 75.9%). 

[0246] 4-Aminopyridine (40 mg, 0.41 mmol, 1 .0 eq), WSC-HCI (94 mg, 0.49 mmol, 1 .2 eq), and HOBt-H 2 0 (66 mg, 
0.49 mmol, 1 ,2 eq) were added to a solution of the carboxyl compound (100 mg, 0.41 mmol) in dimethylformamide! 
and the mixture was stirred at room temperature for 1 6 hr. 

[0247] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a colorless crystal (17 mq 13 0%) 
MSm/z:321 

1H-NMR 5: 1 .23 (3H, t, J = 7.20 Hz), 2.94 (2H, q, J ~ 7.16 Hz), 4.82 (2H, s), 7.58 (2H, dd, J = 1 .59 4 76 Hz) 
7.62 (2H, d, J = 4.64), 8.58 (2H, d, J = 6.03 Hz), 8.66 (1 H, s) 

Example 30: N1 -(4-Pyridyl)-2-(2,6-dichloro-4-methylphenoxy)acetamide 

[0248] Potassium carbonate (1 .40 g, 1 0.1 7 mmol, 1 .2 eq) and methyl bromoacetate (1 .30 g, 8.47 mmol, 1 .0 eq) were 
added to a solution of 2,6-difluoro-4-cresol (1 .50 g, 8.47 mmol) in acetonitrile, and the mixture was stirred at 80°C for 
40 one hr. 

[0249] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure to give an ester compound as a 
colorless crystal (1 .85 g, 98.4%). 

[0250] A 5% aqueous sodium hydroxide solution (5 ml) was added to a solution of the ester compound (1 .85 g, 8.34 
mmol) in ethanol, and the mixture was stirred at an external temperature of 80°C for one hr. 

[0251] After the completion of the reaction, the reaction solution was concentrated, and the residue was acidified 
with a 5% aqueous hydrochloric acid solution and was extracted with ethyl acetate. The ethyl acetate layer was washed 
with water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under 
the reduced pressure to give a carboxyl compound as a colorless crystal (1 .21 g, 71 .6%). 

[0252] 4-Aminopyridine (230 mg, 2.46 mmol, 1 .0 eq), WSC- HCI (570 mg. 2.96 mmol, 1.2 eq), and HOBt-HgO (400 
mg, 2.96 mmol, 1 .2 eq) were added to a solution of the carboxyl compound (500 mg, 2.46 mmol) in dimethylformamide, 
and the mixture was stirred at room temperature for 1 6 hr. 

[0253] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a colorless crystal (60 ma 7 8%^ 
MSm/z:310 y ' ' 
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1 H-NMR 5: 2.36 (3H, s), 4.64 (2H, s), 7.17 (2H, d, J = 0.49 Hz), 7.59 (2H, dd, J = 1 .58, 4.76 Hz), 8.57 (2H, dd, J 
= 1.57, 4.75 Hz), 8.89 (1H.S) 

Example 31 : N1-(4-Pyridyl)-2-cyctohexylacetamide 

5 

[0254] 4-Aminopyridine (66 mg, 0.70 mmol, 1.0 eq), WSC-HCI (162 mg, 0.85 mmol, 1.2 eq), and HOBt.H 2 0 (114 
mg, 0.85 mmol, 1 .2 eq) were added to a solution of cyclohexy I acetic acid (1 00 mg, 0.70 mmol) in dimethylformamide, 
and the mixture was stirred at room temperature for 16 hr. 

[0255] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
10 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound (23 mg, 15.0%). 
MS m/z:218 

1 H-NMR 5: 0.91 - 1.20 (2H, m), 1.10- 1.26 (3H, m), 1.56 - 1.80 (6H, m), 2.22 (2H, d, J = 7.08 Hz), 7.55 (2H, dd, 
15 J = 1.46, 4.64 Hz), 8.39 (2H, d, J = 6.10 Hz), 10.21 (1H, s) 

Example 32: N1 -(1 H-Pyrazolo[3,4-d]pyrimidin-4-yl)-2-(2,6-dichloro-4-fluorophenoxy)acetamide 

[0256] 4-Aminopyrazolo (3,4-d)pyrimidine (61 mg, 0.45 mmol, 1 .0 eq), WSC-HCI (1 04 mg, 0.54 mmol, 1.2 eq), and 
20 HOBt • H 2 0 (73 mg, 0.54 mmol, 1 .2 eq) were added to a solution of the carboxyl compound (100 mg, 0.45 mmol), 
prepared in Example 4, in dimethylformamide, and the mixture was stirred at room temperature for 5 days. 
[0257] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
25 chromatography [silica gel, chloroform/methanol] to give the title compound (63 mg, 39.1%). 
MSm/z:355 

1 H-NMR 8: 4.91 (2H, s), 7.62 (2H, d, J = 8.29 Hz), 8.49 (1H, s), 8.64 (1H S s), 11.25 (1H, s), 13.97 (1H, s) 

Example 33: N1-(1H-5-lndazolyl)-1-cyclohexanecarboxyamide 
30 " 

[0258] 5-Aminoindazole (1 00 mg, 0.75 mmol, 1.0 eq), WSC - HCI (173 mg, 0.90 mmol 1.2 eq), and HOBt*H 2 0 (122 
mg, 0.75 mmol, 1 .2 eq) were added to asolution of cyclohexy Icarboxylic acid (96 mg, 0.75 mmol) in dimethylformamide, 
and the mixture was stirred at room temperature for 16 hr. 

[0259] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
35 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound (80 mg, 44.0%). 
MS m/z: 243 

1 H-NMR 5: 1 .1 4 - 1 .34 (3H, m), 1 .44 (2H, q, J = 1 1 .38 Hz), 1 .62 - 1 .69 (1 H, m), 1 .73 - 1 .84 (4H, m), 2.33 (1 H, tt, 
40 J = 3.42, 1 1 .59 Hz), 7.42 (1 H, dd, J = 1 .46, 9.03 Hz), 7.45 (1 H, d, J = 9.03 Hz), 7.98 (1 H, s), 8.12(1 H, s), 9.76 (1 H, s), 
12.92 (1H, s) 

Example 34: N1-(1H-5-lndazoyl)-1-cyclohexylacetamide 

45 [0260] 5-Aminoindazole (1 00 mg, 0.75 mmol, 1 .0 eq), WSC • HCI (1 73 mg, 0.90 mmol, 1 .2 eq), and HOBt • H 2 0 (122 
mg, 0.75 mmol, 1 .2 eq) were added to a solution of cyclohexy I acetic acid (1 07 mg, 0.75 mmol) in dimethylformamide, 
and the mixture was stirred at room temperature for 1 6 hr. 

[0261] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
50 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound (71 mg, 36.8%). 
MS m/z: 257 

1H-NMR 6: 0.92 * 1 .04 (2H, m), 1 .1 0 - 1 .30 (3H, m), 1 .58 - 1 .82 (6H, m), 2.1 9 (2H, d, J = 7.08 Hz), 7.39 (1 H, dd, 
J = 1.71, 9.03 Hz), 7.45 (1H, d, J = 8.78 Hz), 7.98 (1H, s), 8.11 (1H, s), 9.81 (1H, s), 12.92 (1H,s) 

55 

Example 35: N1 -(1 H-5-lndazolyl)-(E)-3-(2-hydroxyphenyl)-2-propeneamide 

[0262] 5-Aminoindazole (406 mg, 3.05 mmol, 1 .0 eq), WSC - HCI (702 mg, 3.65 mmol, 1 .2 eq), and HOBt-H 2 0 (493 
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mg 6 65 mmol, 1 .2 eq) were added to a solution of trans-2-coumaric acid (500 mg, 3.05 mmol) in dimethylformamide 
and the mixture was stirred at room temperature for 1 6 hr. 

B 2f 3 L f ft8r c ° mpletion of the reaction - the reaction s ol"«on was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound (340 mg 40 0%) 
MS m/z: 279 

JH-NMR 5: 6.87 (1 H, t, J = 7.68 Hz), 6.86 (1 H, d, J = 15.86), 6.93 (1 H, d, J = 8.05), 7.22 (1H, dt, J = 1 71 8 78 
Hz), 7.48- 7.55 (3H,m), 7.79 (1H,d, J =15.86 Hz), 8.04 (1H,s), 8.28 (1H, s), 10.17(1H, s), 12.98 (1H,s) ' ' 

Example 36: N1-(1 H-5-lndazolvl)-(E)-3-(3-hvdroxyphenyl)-2-propeneamide 

[0264] 5-Aminoindazole (406 mg, 3.05 mmol, 1 .0 eq), WSC . HCI (702 mg, 3.65 mmol. 1 .2 eq), and HOBt-H,0 (493 
mg 6^65 mmol, 1 .2 eq) were added to a solution of trans-3-coumaric acid (500 mg, 3.05 mmol) in dimethylformamide 

'5 and the mixture was stirred at room temperature fori 6 hr. 

[0265] Afterthecompletion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was washed with chlo- 
roform to give the title compound as a crystal (161 mg, 18.9%) 

20 MS m/z: 279 

1 H-NMR 8: 6.78 (1H, d, J = 15.61 Hz), 6.82 (1H, dd, J = 2.20, 8.05 Hz), 7.00 (1H, s), 7.05 (1H d J = 7 81 Hz) 

Iflinhi % 781 H2) ' (1H ' ' = 1561 HZ)> 751 (2H ' S) ' 804 < 1H ' S >" 826 <1H. S), 9.65 OH.'s), 10.21 (1H 
S), lo.OO (In, s) 



25 



Example 37: N1 -(1 H-5->ndazolvl)-(E)-3-(4-hvdroxyphenvn-2^propeneamide 

[0266] 5-Aminoindazole (406 mg, 3.05 mmol, 1 .0 eq), WSC ■ HCI (702 mg, 3.65 mmol, 1 .2 eq), and HOBt-H.O (493 

t m T l ' 1 2 eq) ^ added t0 3 SOlUti0n ° f trans -4-coumaric acid (500 mg, 3.05 mmol) in dimethylformamide 
and the mixture was stirred at room temperature for 1 6 hr. 

[ °i 67 L f ft8r thG c ° mpletion of the taction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was washed with chlo- 
roform to give the title compound as a crystal (318 mg, 37 4%) 
MS m/z: 279 

.« % J ;^T l 6 83 m * J ■ 8 54 H;) ' 7 45 " 7 51 <5K ->• 8 03 (,H ' »• 8 25 «»■«■ 

Example 38: N1-(1H -5-lndazolvlHE)-3-(3,4-dihvdroxyphenvl)-2-propeneamide 

[ ° 26 lL S ' Am ^ n ~ aZ ? ie (4 ° 6 m9 ' 305 mm °'' 1 ° eq) ' WSC - HCI < 702 m 9' 365 mmo '. 1 -2 eq), and HOBt.H,0 (493 
mg^6.65 mmol, 12 eq) were added to a solution of caffeic acid (550 mg, 3.05 mmol) in dimethylformamide, and the 
mixture was stirred at room temperature for 16 hr. ' 

[ °f h 69 L f fter thecom P' etion of the reaction - the taction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 

chromatography [silica gel, chloroform/methanol] to give the title compound (130 mo 14 4%) 
MS m/z: 295 '' 

1 H-NMR 6: 6.56 (1 H, d, J = 15.61 Hz), 6.78 (1 H, d, J = 8.05 Hz), 6.92 (1 H, dd, J = 1 .95, 8.05 Hz) 7 02 (1 H d J 
= 1.95 Hz), 7.40 (1H,d, J =15.61 Hz), 7.50 (2H, s), 8.03 (1 H, s), 8.25 (1H, s), 10.08 (1H, s), 12.97 <1H,s) ' ' 

Example 39: N1-(1 H-5-lndazolvl)-2-(2,4-dinitrophenyl)-acetamide 

[0270] 5-Aminoindazole (1 76 mg, 1 .33 mmol, 1 .0 eq), WSC - HCI (306 mg, 1 .59 mmol, 1 .2 eq), and H0Bt-H 2 0 (215 
mg, 1 J59 mmoh 1 .2 eq) were added to a solution of 2,4-dinitrophenylacetic acid (300 mg, 1 .33 mmol) in dimethylfor- 
55 mamide, and the mixture was stirred at room temperature for 1 6 hr. 

[0271] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (32 mg, 7.1 %). 
ivio m/z. J41 
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1 H-NMR 6: 4.30 (2H, s), 7.40 (1H, dd, J = 1.95, 8.78 Hz), 7.49 (1H, d, J = 8.78 Hz), 7.91 (1H, d, J = 8.54 Hz), 
7.98 - 8.04 (2H, m), 8.67 (1 H, d, J = 1 .95 Hz), 8.78 (1 H, d, J = 2.44 Hz), 1 0.30 (1 H, s), 12.97 (1 H, s) 

Example 40: N1 -(1 H-5-lndazolyl)-(E)-3-(4-hydroxy-3-metho xyphenyl)-2-propeneamide 

5 

[0272] 5-Aminoindazole (149 mg, 1 .12 mmol, 1 .0 eq), WSC- HCI (259 mg, 1 .34 mmol, 1 .2 eq), and HOBt.H 2 0 (1 82 
mg, 1.34 mmol, 1 .2 eq) were added to a solution of 4-hydroxy-3-methoxycinnamic acid (200 mg, 1.1 2 mmol) in dimeth- 
ylformamide, and the mixture was stirred at room temperature for 16 hr. 

[0273] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
10 was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (158 mg, 45.5%). 
MS m/z: 309 

1 H-NMR 5: 3.84 (3H, s), 6.66 (1 H, d, J = 15.61 Hz), 6.83 (1 H, d, J = 8.05 Hz), 7.07 (1 H, dd, J = 1 .95, 8.05 Hz), 
7.19 (1H, d, J = 1.95 Hz), 7.49 (1H, d, J = 15.37 Hz), 7.50 (2H, s), 8.03 (1H, s), 8.26 (1H, s), 9.48 (1H,s), 10.07 (1H, 
s), 12.96 (1H, s) 

15 

Example 41 : N1>(1H-5-lndazolyl)-(E)-3-(3-hydroxy-4-methoxyphenyl)-2-propeneamide 

[0274] 5-Aminoindazole (149 mg, 1.12 mmol, 1.0 eq), WSC - HCI (259 mg, 1.34 mmol, 1.2 eq), and HOBt-H 2 0 (182 
mg, 1 .34 mmol, 1.2 eq) were added to a solution of 3-hydroxy-4-methoxycinnamic acid (200 mg, 1 .12 mmol) in dirneth- 
20 ylformamide, and the mixture was stirred at room temperature for 1 6 hr. 

[0275] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (1 00 mg, 28.8%). 
MS m/z: 309 

1 H-NMR 5: 3.81 (3H, s), 6.62 (1 H, d, J = 15.37 Hz), 6.97 (1 H, d, J = 8.05 Hz), 7.04 (1 H, dd, J = 1 .95, 8.05 Hz), 
25 7.05 (1H, s), 7.44 (1 H, d, J = 15.61 Hz), 7.50 (2H : s), 8.03 (1 H, s), 8.25 (1 H, s), 9.22 (1 H, s), 10.09 (1 H, s), 12.97 (1 H, s) 

Example 42: N1 -(1 H-5-lndazolyl)-(E)-3-(3,4-dimethoxyphenyl)-2-propeneamide 

[0276] 5-Aminoindazole (149 mg, 1.12 mmol, 1.0 eq), WSC- HCI (259 mg, 1 .34 mmol, 1.2 eq), and HOBt-H 2 0(182 
30 mg, 1 .34 mmol, 1 .2 eq) were added to a solution of 3,4-dimethoxycinnamic acid (234 mg, 1 .1 2 mmol) in dimethylfor- 
mamide, and the mixture was stirred at room temperature for 16 hr. 

[0277] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (164 mg, 45.2%). 
MS m/z: 323 

35 1 H-NMR 6: 3.80 (3H, s), 3.83 (3H, s), 6.73 (1 H, d, J = 1 5.61 Hz), 7.02 (1 H, d, J = 8.54), 7.19 (1 H, dd, J = 1 .95, 

8.54 Hz), 7.22 (1H, d, J = 1.95 Hz), 7.51 (2H, s), 7.53 (1H, d, J = 15.86 Hz), 8.03 (1H, s), 8.27 (1H, s), 10.13 (1H, s), 
12.92 (1H,s) 

Example 43: N1-(1H-5-lndazolyl)-3-(5-nitro-2-furyl)propeneamide 

40 ~ ' 

[0278] 5-Aminoindazole (1 75 mg, 1 .32 mmol, 1 .0 eq), WSC • HCI (303 mg, 1 .58 mmol, 1 .2 eq), and HOBt-H 2 0 (213 
mg, 1 .58 mmol, 1 .2 eq) were added to a solution of 3-(5-nitro-2-furyl)acrylic acid (240 mg, 1 .32 mmol) in dimethylfor- 
mamide, and the mixture was stirred at room temperature for 16 hr. 

[0279] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
45 was collected by filtration and was washed with ethyl acetate to give the tittle compound as a crystal (1 80 mg, 46.1%). 
[0280] Palladium hydroxide (one small spatula) was added to a solution of the crystal (30 mg, 0,1 mmol) in DMF, 
and the mixture was stirred under a hydrogen atmosphere at room temperature for 2 hr. 

[0281] After the completion of the reaction, the reaction solution was filtered through Celite, and washing with ethyl 
acetate was carried out. Water was poured into the filtrate, and the mixture was extracted with ethyl acetate. The ethyl 
50 acetate layer was washed with water and saturated brine and was then dried over sodium sulfate. The solvent was 
then removed by distillation under the reduced pressure to give the title compound as a crystal (7 mg, 26.7%). 
MS m/z: 300 

1 H-NMR 5: 2.77 (2H, t, J = 7.44 Hz), 3.10 (2H, t, J = 7.32 Hz), 6.64 (1H, d, J = 3.66 Hz), 7.39 (1H, d, J = 9.03 
Hz), 7.47 (1H,d, J = 8.78 Hz), 7.64 (1H, d, J = 3.66 Hz), 8.00 (1H, s), 8.10 (1H, s), 10.03 (1H, s), 12.95 (1H, s) 

55 

Example 44: N1 -(1 H-5-lndazoM)-2-(3,4-dihvdroxyphenyl)-acetamide 

[0282] 5-Aminoindazole (158 mg, 1 .19 mmol, 1 .0 eq), WSC . HCI (274 mg, 1 .43 mmol, 1 .2 eq), and HOBt.H 2 Q (193 
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roform to give the title compound as a crystal (33 mg 9 8%) 
MSm/z:283 

Example 45: N1-(1H-5-lnda2ol vl).2-(1,3-benzodioxol-5-vnacet a mid fi 

[0284] 5-Aminoindazole (158 mg, 1.19 mmol 1 Oeal wsr Hnw>i™ 4 .„ , „ „ 

MS m/z: 295 ' 
Example 46: N1 -(1 H-5-lndazolvlU 3-(3,4-dihvdroxY P henvl)-pro P eneamiri ft 

[0286] 5-Aminoindazole (146 mg, 1.10 mmol, 1 .0 eq), WSC ■ HCI (253 mg, 1.32 mmol 12 eq) and HOBt HO/178 
mmol, 1.2 eq) were added to a solution of * a.«;^ , f.T™ ' ^."V' and HOBt ' H 2° < 178 



MS m/z: 297 ' 

Example 47: N1-(1H-5-lndazolvl)-3.(4-hvdro xvphenvO-pro Pa neamiri 0 
[0288] 5-Aminoindazole (119 mg, 0.89 mmol 1 Oecrt VJ<zr rans m « no-* .. „ 

MS m/z: 281 

Example 48: N1-nH-S-ln dazolvn-2-(3-nitrophenvO-acetamidA 

[0290] 5-Aminoindazole (147 mg, 1.10 mmol 1 0 ea^ wsr. ur\ ioca „,„ < or, ■ ., „ . 
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sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was washed with chlo- 
roform to give the title compound as a crystal (172 mg, 52.6%). 
MS m/z: 296 

1 H-NMR 5: 3.86 (2H, s), 7.43 (1H, dd, J = 1.71, 8.78 Hz), 7.49 (1H, d, J = 9.03 Hz), 7.65 (1H, t, J = 7.93 Hz), 
5 7.82 (1H,d, J = 7.56 Hz), 8.00 (1H S s) s 8.12 (1H,s), 8.14 (1H, dd, J = 2.44, 8.29 Hz), 8.26 (1H,s), 10.28 (1H, s), 12.98 
(1H.8) 

Example 49: N1 -(1 H-5-lndazolyl)-2-(4-nitrophenyl)-acetamide 

w [0292] 5-Aminoindazole (1 47 mg, 1 .1 0 mmol, 1 .0 eq), WSC- HCI (254 mg, 1 .32 mmol, 1 .2 eq), and HOBt-H 2 0 (1 79 
mg, 1.32 mmol, 1 .2 eq) were added to asolution of 4-nitrophenylaceticacid (200 mg, 1 .10 mmol) in dimethylform amide, 
and the mixture was stirred at room temperature for 16 hr. 

[0293] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
'5 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was washed with chlo- 
roform to give the title compound as a crystal (110 mg, 33.7%). 
MS m/z: 296 

1 H-NMR 5: 3.85 (2H, s), 7.42 (1 H, dd, J = 1 .71 , 8.78 Hz), 7.48 (1 H, d, J = 9.03 Hz), 7.64 (2H t d, J = 8.78 Hz), 
8.00 (1H, s), 8.10 (1H, s), 8.21 (2H, d, J = 8.78 Hz), 10.28 (1H, s), 12.98 (1H, s) 

20 

Example 50: N1 -(1 H-5-lndazolyl)-2-(4-hydroxyanilino)-acetamide 

[0294] 5-Aminoindazole(159 mg, 1 .20 mmol, 1.0 eq), WSC- HCI (276 mg, 1.44 mmol, 1.2 eq), and HOBt.H 2 0 (194 
mg, 1 .44 mmol, 1 .2 eq) were added to a solution of N-(4-hydroxyphenyl)glycine (200 mg, 1 .20 mmol) in dimethylfor- 

25 mamide, and the mixture was stirred at room temperature for 1 6 hr. 

[0295] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (46 mg, 13.6%). 

30 MS m/z: 283 

1 H-NMR 5: 3.76 (2H, d, J = 5.85 Hz), 5.41 (1 H, t, J = 5.85 Hz), 6.48 (2H, d, J = 8.78 Hz), 6.57 (2H, d, J = 8.78 
Hz), 7.43 (1H, dd, J = 1.46, 9.03 Hz), 7.47 (1H, d, J = 9.03 Hz), 8.00 (1H, s), 8.10 (1H, s), 8.48 (1H, s), 9.84 (1H, s), 
12.95 (1H, s) 

55 Example 51 : N1 -(1 H-5-lndazolyl)-2-(4-hydroxyphenoxy)-acetamide 

[0296] 5-Aminoindazole (158 mg, 1 .19 mmol, 1 .0 eq), WSC • HCI (274 mg, 1 .43 mmol, 1 .2 eq), and HOBt • H 2 0 (193 
mg, 1.43 mmol, 1.2 eq) were added to a solution of 4-hydroxyphenoxyacetic acid (200 mg, 1.19 mmol) in dimethylfor- 
mamide, and the mixture was stirred at room temperature for 16 hr. 
40 [0297] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was washed with chlo- 
roform to give the title compound as a crystal (229 mg, 68.0%). 
MS m/z: 283 

45 1 H-NMR 5: 4.57 (2H, s), 6.70 (2H, d, J = 9.03 Hz), 6.86 (2H, d, J = 9.03 Hz), 7.49 (2H, s), 8.03 (1 H, s), 8.13 (1 H, 

s), 9.00 (1H, s), 9.98 (1H, s), 12.99 (1H, s) 

Example 52: N1-(1 H-5-lndazolyl)-3-(1 ,3-benzodioxol-5-yl)propaneamide 

so [0298] 5-Aminoindazole (1 37 mg, 1 .03 mmol, 1 .0 eq), WSC • HCI (237 mg, 1 .24 mmol, 1 .2 eq), and HOBt • H 2 0 (1 67 
mg, 1 .24 mmol, 1 .2 eq) were added to a solution of 3-(3,4-methylenedioxyphenyl)propionic acid (200 mg, 1 .03 mmol) 
in dimethylformamide, and the mixture was stirred at room temperature for 16 hr. 

[0299] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (98 mg, 30.8%). 
55 MS m/z: 309 

1 H-NMR 5: 2.58 (2H, t, J = 7.68 Hz), 2.85 (2H, t, J = 7.68 Hz), 5.95 (2H, s), 6071 (1H, dd, J = 1.59, 7.93 Hz), 
6.81 (1 H, d, J = 8.05 Hz), 6.84 (1 H, d, J = 1 .46 Hz) ; 7.38 (1 H, dd, J = 1 .71 , 9.03), 7.46 (1 H, d, J = 9.03 Hz), 8.00 (1 H, 
s),8.11 (1H,s), 9.86 (1H, s), 12.94 (1H,s) 
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Example 53: N-(2,4-Dichlorobenzvl)-N'-(4-pvridvl)urea 

[0300] Diphenylphosphoryl azide (161 mg, 0.59 mmol, 1 .2 eq) and triethylamine (59 mg, 0.59 mmol. 1 .2 eq) were 

, 3 *° lut,0n of 2,4-dichlorophenylacetic acid (1 00 mg, 0.49 mmol) in toluene, and the mixture was stirred at 
iiw u tor 60 mm. 

[0301] Thereafter, 4-aminopyridine (46 mg, 0.49 mmol, 1 .0 eq) and a minor amount of DMF were added thereto and 
the mixture was stirred at 110°Cfor3hr. 1 

L^L f C ° mplet l° n 0f the reaction ' the reaction solution was Poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (43 ma 29 9%) 
MS m/z: 295 

« ao m u 11^' i J = 585 HZ)> 694 (1 H ' *' J = 598 HZ) ' 737 < 2H ' dd > J = 1 59 . 47 6 Hz), 7.39 (1 H, d, J = 

8.42 Hz), 7.44 (1H, dd, J = 2.07, 8.42 Hz), 7.61 (1H, d, J = 2.20 Hz), 8.29 (2H, dd, J = 1.46, 4.88 Hz), 9.17 (1H, s) 

Example 54: N-te-Chloro^-nitrobenzvO-N'-^-pyridvn-urea 

[0303] Toluene (1 ml) and a minor amount of DMF were added to 4-aminopyridine (50 mg, 0.53 mmol) and the 
mixture was heated. Thereafter, 2-chloro-4-nitrophenyl isocyanate (105 mg, 0.53 mmol, 1.0 eq) was added to the 
20 solution, and the mixture was stirred at 110°C for 150 min. 

[0304] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (72 mg, 46.4%) 
Mb m/z: 292 

- 8.96 OH N sM0 S 09 0h!s)' 8 (2H ' ' = 2 ' 68 ' 9 HZ) ' 8 (2H ' ' = 2 44 HZ> ' 8 53 (2K * J - 9 27 HZ >' 
Example 55: N'-(4-Pvridvl)-N-(2,3,6-trichlorobenzyl)urea 

[0305] Diphenylphosphoryl azide (1 82 mg, 0.66 mmol, 1 .2 eq) and triethylamine (67 mg, 0.66 mmol 1 2 eq) were 

° " 0lut,on ° f 2 - 3 .6-trichlorophenylacetic acid (132 mg, 0.55 mmol) in toluene, and the mixture was stirred at 
nu u tor 60 mm. 

[0306] Thereafter, 4-aminopyridine (52 mg, 0.55 mmol, 1 .0 eq) and a minor amount of DMF were added thereto and 
the mixture was stirred at 1 1 0°C for 2 hr. "icreiu, dno 

[0307] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
C MSm/z -330 ST WaSh8d With Sthyl aCe1ate t0 9iVe ti,lG COm P° und as a c, y stal < 15 3 m 9- 84.0%). 

1 H-NMR 8: 4.74 (2H, s), 7.22 (2H, dd, J = 2.68, 8.54 Hz), 7.38 (2H, dd, J = 1 .46, 5.37 Hz), 8.14 (2H, d, J = 5.61 Hz) 

Example 56: N-(2-Chloro-6-fluorobenzvl)-N'-(4-pvridyl)-urea 

[0308] Diphenylphosphoryl azide (182 mg, 0.66 mmol, 1 .2 eq) and triethylamine (67 mg, 0.66 mmol 1 2 eq) were 

f S °' Uti ° n ° f 2 - chl °r°-6-f'"°'-ophenylacetic acid (104 mg, 0.55 mmol) in toluene, and the mixture was stirred 
ai 1 1 u l» Tor 60 min. 

!k 3 ° 9 L Thereafter ' 4-aminopyridine (52 mg, 0.55 mmol, 1 .0 eq) and a minor amount of DMF were added thereto and 
the mixture was stirred at 110°C for 2 hr. ' 

°L C ° mpletion of the reaction ' the reaction solution was poured into water, and the mixture was extracted 

with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (96 mq 62 3%) 
50 MS m/z: 280 

«. SSti: £ Hzj 6 " " H ' * J " 7W 951 H2 '' 7 ' 5 - 722 (£H - m, < 731 l2H > J = 1 

Example 57: N-(2-Bromo-4 > 6-difluorobenzvl)-N , -(4-pyridvl)urea 

[0311] Toluene (1 ml) and a minor amount of DMF were added to 4-aminopyridine (50 mg, 0.53 mmol) and the 
m,xture was heated. Thereafter, 2-bromo-4 ( 6-difluorophenyl isocyanate (1 24 mg, 0.53 mmol, ro eq) was added to he 
solution, and the mixture was stirred at 110°C for 120 min. 
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[0312] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (107 mg, 61.5%). 
MS m/z: 327, 329 

1 H-NMR 6: 7.43 (2H, dd, J = 1 .46, 4.88 Hz), 7.48 (1 H, dd, J = 2.80, 9.88), 7.59 (1 H, dd, J = 1 .71 , 8.29 Hz), 8.27 
5 (1H, s), 8.35 (2H, dd, J = 1.46, 4.88 Hz), 9.46 (1H, s) 

Example 58: N-[4-Fluoro-6-(trifluoromethyl)phenyl]-N'-(4-pyridyl)urea 

[0313] Toluene (1 ml) and a minor amount of DMF were added to 4-aminopyridine (50 mg, 0.53 mmol), and the 
10 mixture was heated. Thereafter, 2-fiuoro-6-(trif luoromethyl)phenyl isocyanate (1 09 mg, 0.53 mmol, 1 .0 eq) was added 
to the solution, and the mixture was stirred at 110°C for 120 min. 

[0314] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (69 mg, 43.7%). 
MS m/z: 299 

15 1 H-NMR 5: 7.45 (2H, dd, J = 1 .59, 4.76 Hz), 7.48 - 7.64 (3H, m), 8.34 (1 H, s), 8.39 (2H, dd, J = 1 .59, 4.76 Hz), 

9.28 (1H,s) 

Example 59: N-[4-Fluoro-2-(trifluoromethyl)phenyl]-N , -(4-pyridyl)urea 

20 [0315] Toluene (1 ml) and a minor amount of DMF were added to 4-aminopyridine (50 mg, 0.53 mmol), and the 
mixture was heated. Thereafter, 4-fluoro-2-(trifluoromethyl)phenyl isocyanate (109 mg, 0.53 mmol, 1 .0 eq) was added 
to the solution, and the mixture was stirred at 11 0°C for 120 min. 

[0316] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
25 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (72 mg, 45.3%). 
MS m/z: 299 

1 H-NMR 5: 7.43 (2H, dd, J = 1.59, 4.76 Hz), 7.56 (1H, dt, J = 3.03, 8.54 Hz), 7.62 (1H, dd, J = 2.93, 9.03 Hz), 
7.86 (1 H, dd, J = 5.12, 8.78 Hz), 8.28 (1 H, s), 8.37 (2H, dd, J = 1 .46, 4.88 Hz), 9.63 (1 H, s) 

30 

Example 60: N-(4-BromO'2-fluorophenyl)-N l -(4-pyridyl)-urea 

[0317] Toluene (1 ml) and a minor amount of DMF were added to 4-aminopyridine (50 mg, 0.53 mmol), and the 
mixture was heated. Thereafter, 4-bromo-2-fluorophenyl isocyanate (115 mg, 0.53 mmol, 1 .0 eq) was added to the 

35 solution, and the mixture was stirred at 110°C for 120 min. 

[0318] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (13 mg, 7.9%). 

40 MS m/z: 309, 311 

1 H-NMR 5: 7.37 (1H, dt, J = 1,34, 8.66 Hz), 7.42 (2H, dt, J = 1.59, 4.76 Hz), 7.58 (1H, dd, J = 2.32, 10.86 Hz), 
8.09 (1H, dt, J = 3.17, 8.78 Hz), 8.37 (2H, d, J = 6.34 Hz), 8.80 (1H, s), 9.45 (1H, s) 

Example 61 : N-(2 > 6-Difluorobenzyl)-N'-(4-pyridyl)urea 
45 " ^ " 

[0319] Diphenylphosphoryl azide (191 mg, 0.69 mmol, 1.2 eq) and triethylamine (70 mg, 0.69 mmol, 1.2 eq) were 
added to a solution of 2,6-difluorophenylacetic acid (100 mg, 0.58 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

[0320] Thereafter, 4-aminopyridine (55 mg, 0.58 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, and 

so the mixture was stirred at 11 0°C for 2 hr. 

[0321] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (87 mg, 57.0%). 

55 MS m/z: 263 

1 H-NMR 5: 4.39 (2H, d, J = 5.37 Hz), 6.84 (1H, t, J = 5.73 Hz), 7.10 (2H, t, J = 8.17 Hz), 7.33 (2H, dd, J= 1.59, 
4.76 Hz), 7.40 (1 H, dt, J = 1 .59, 8.29 Hz), 8.27 (2H, dd, J = 1 .59, 4.76 Hz), 8.87 (1 H, s) 
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Example 62: N-Mesitvlmethyl-N'-(4-pvridvl)urea 

[< 2? 2 J. D fe h i en y»P ho8 P h °'yl azide (191 mg , 0 .69 mmol, 1.2 eq) and triethylamine (70 mg. 0.69 mmol 1 2 eg) were 
?1?C forVotT ° f 2 - 4 ' 6 - trimeth y | P hen y ,acetic acid < 1 °3 mg, 0.58 mmol) in toluene, and the mixture was stirred at 

[0323] Thereafter, 4-aminopyridine (55 mg, 0.58 mmol, 1 .0 eg) and a minor amount of DMF were added thereto and 
the mixture was stirred at 11 0°C for 2 hr. 

ELi^Tf ^'l!^ ° f the rea ° ti0n ' the rea ° ti0n SOlUti0n was P° ured int0 water ' andthe mixture was extracted 
*' 7 6 6 L hyl aC6tate ' ayer WaS WaSh6d With Water and saturated brine and ««* d ^ d over sodium 
oi^n™nh?r n * was then removed by distillation underthe reduced pressure. The residue was purified by column 
chromatography [sil.ca gel, chloroform/methanol] to give the title compound as a crystal (88 mg 56 8%) 
MS m/z: 270 ' 

J = 1.7t ^Hzf (3H ' S) 2 (6H ' S) ' 4 (2H ' S) ' 6 (2H ' 51 7 31 (2H ' dd ' J = 1 ' 71 ' 4 88 HZ) ' 819 < 2H ' dd < 
Example 63: N^. e-Dichloro^-grifluoromethyDphenvll-N'^-pvridvDurea 

[0325] Diphenylphosphoryl azide (174 mg, 0.63 mmol, 1.2 eq) and triethylamine (64 mg, 0.63 mmol, 1 .2 eq) were 
» sirred at lio'c for °; 2 m 8 n dich,0ro - 4 - trifluorometh y'P-nzoic acid (137 mg, 0.53 mmol) in to.uene, and the mixture was 

[0326] Thereafter, 4-aminopyridine (50 mg, 0.53 mmol, 1 .0 eq) and a minor amount of DMF were added thereto and 
the mixture was stirred at 110°C for 2 hr. 1 

w?h 2h«^t!!t! C Th ^T, ° f I 6801 ' 0 "' thS reaCti ° n S °' Uti0n Was P0ured int0 water < and the mixture w a S extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 

ch" Tlll S T?\ tf ) en h 7 m0Ved by diSti " ati0n Under the reduced P ressure - ^e residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (1 02 mq 54 9%) 
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Example 64: N-r 2-Fluoro-6-ftrifluoromethvl)benzvll-N'-f4-pvridvl)urea 

l °^ 8 } t Di P h i en .y | P hos P hor y | «*ide (174 mg, 0.63 mmol, 1.2 eq) and triethylamine (64 mg, 0.63 mmol 1 2 eq) were 
35 ?JES ?or°60 2 2 - f,uoro - 6 - lrifluor ^ a thy,acetic acid (112 mg, 0.53 mmol) in toluene, and the mixture wa^ed 

[0329] Thereafter, 4-aminopyridine (50 mg, 0.53 mmol, 1 .0 eq) and a minor amount of DMF were added thereto and 
the mixture was stirred at 11 0°C for 2 hr. ««»eiu, ana 

lT2h^ fter t th t eC TK P,et L° r l ° f thereaction - the reaction so'"«on was poured into water, and the mixture was extracted 
w h ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 

S ™ZnT. r . * en ™ 0V8d by diSti " ati0n Und6r the redUCed P ressure - The residue wa * Purified by column 
chromatography [s.lica gel, chloroform/methanol] to give the title compound as a crystal (1 02 mg, 54.9%). 

1 H-NMR5:4.51 (2H, d, J = 4.88 Hz), 6.69 (1H, t, J = 5.00 Hz), 7.34 (2H, dd, J = 1 .46 4 88 Hz) 7 59 -7 64 (3H 
m), 8.28 (2H.S), 8.28 (2H, d, J = 6.34 Hz), 8.82(1 H, s) (3H ' 

Example 65: 4-{r(2. 6-Dichloroanllino)caroonyllamino)-benzamide 

[0331] Toluene (1 ml) and a minor amount of DMF were added to 4-aminobenzamide (113 mg, 0.73 mmol) andthe 
so ™TZ W Z T t here f fter ' 2,6-dichlorophenyl isocyanate (1 38 mg, 0.73 mmol, 1 .0 eq) was added to the solution 

so and the mixture was stirred at 110°C for 150 min. ' 

^ILJ^Th^T^ 01 reaCti ° n ' W8ter Snd 6thyl acetate were added there ^ and the Precipitated crystal 
MS m/z- 323 *** ^ t0 9iVe Com P ound as a ^stal (205 mg, 86^%). 

« d, J ^Z^^tX* ' ^ 81 7 HZ) ' 7 " (2H ' * J = HZ) ' ^ < 2H ' d ' J = 8 29 ^ 7 80 < 2H - 
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Example 66: N-(1 H-3-lndolyl)-N'-(4-pyridyl)urea 

[0333] Diphenylphosphoryl azide (205 mg, 0.75 mmol, 1 .2 eq) and triethylamine (75 mg, 0.75 mmoL 1 .2 eq) were 
added to a solution of 3-indolecarboxylic acid (100 mg, 0.62 mmol) in toluene, and the mixture was stirred at 110°C 
5 for60min. 

[0334] Thereafter, 4-aminopyridine (58 mg, 0.62 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, and 
the mixture was stirred at 110°C for 2 hr. 

[0335] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
10 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (54 mg, 34.5%). 
MS m/z: 326 

1 H-NMR 8: 7.02 (1 H, t, J = 7.44 Hz) } 7.1 1 (1 H, t, J = 7.56 Hz), 7.35 (1 H, d, J = 8.05 Hz), 7.46 (2H, dd, J = 1 .59, 
4.76 Hz), 7.51 (1H, d, J = 5.12 Hz), 7.52 (1H, s), 8.43 (2H, d, J = 6.34 Hz), 8.66 (1H, s), 9.02 (1H, s), 10.79 (1H, s) 

75 

Example 67: N-(2 > 6-Dichlorophenyl)-N'-(1 ,3-dioxo-2,3-dihydro-1 H-isoindolyl)urea 

[0336] Toluene (1 ml) and a minor amount of DMF were added to 4-aminophthalimide (86 mg, 0.53 mmol), and the 
mixture was heated. Thereafter, 2,6-dichlorophenyl isocyanate (100 mg, 0.53 mmol, 1 .0 eq) was added to the solution, 
20 and the mixture was stirred at 110°C for 150 min. 

[0337] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (150 mg, 80.6%). 
MS m/z: 349 

1 H-NMR 8: 7.35 (1H, dd, J - 7.81 , 8.03 Hz), 7.60 (2H, d, J = 8.05 Hz), 7.72 (2H, d, J = 1 .22 Hz), 8.04 (1 H : d, J 
25 = 1 .22 Hz), 8.50 (1 H, s), 9.69 (1 H, s), 11.13 (1 H, s) 

Example 68: N1 -(2,6-Dichlorobenzyl)-N'-(1 ,3-dioxo-2,3-dihydro-1 H-5-isoindolyl)urea 

[0338] Diphenylphosphoryl azide (161 mg, 0.59 mmol, 1 .2 eq) and triethylamine (59 mg, 0.59 mmol 1 .2 eq) were 
30 added to a solution of 2,6-dichlorophenylacetic acid (100 mg, 0.49 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

[0339] Thereafter, 4-aminophthalimide (79 mg, 0.49 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 1 1 0°C for 3 hr. 

[0340] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
35 was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (120 mg, 67.6%). 
MS m/z: 364 

1 H-NMR 8: 4.60 (2H, d, J = 5.37 Hz), 6.78 (1H, t, J = 5.37 Hz), 7.39 (1H ; d, J = 7.30 Hz), 7.51 (2H, d, J = 7.81 
Hz), 7.55 (1H, dd, J = 1.95, 8.29 Hz), 7.67 (1H, d, J = 8.29 Hz), 8.01 (1H, d, J = 1.95 Hz), 9.14 (1H, s), 11 .09 (1H, s) 

40 Example 69: N-(1 ,3-Dioxo-2,3-dihydro-1 H-S-isoindolyQ-N'-tl H-3-indolyl)urea 

[0341] Diphenylphosphoryl azide (161 mg, 0.59 mmol, 1 .2 eq) and triethylamine (59 mg, 0.59 mmol 1 .2 eq) were 
added to a solution of 3-indoleacetic acid (79 mg, 0.49 mmol) in toluene, and the mixture was stirred at 1 1 0°C for 60 min . 
[0342] Thereafter, 4-aminophthalimide (79 mg, 0.49 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 

45 and the mixture was stirred at 1 1 0°C for 3 hr. 

[0343] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by a pre- 
parative TLC [chloroform -acetone] to give the title compound as a crystal (30 mg, 1 9.1%). 

50 MS m/z: 320 

1 H-NMR 8: 7.02 (1H, t, J = 7.56 Hz), 7.11 (1H, t, J = 7.56 Hz), 7.16 (1H, d, J = 7.81 Hz), 7.35 (1H, d, J = 8.05 
Hz), 7.54 (2H, d, J = 7.81 Hz), 7.67 (1 H, dd, J = 1 .83, 8.17 Hz), 7.72 (1 H, d, J = 8.05 Hz), 8.12 (1 H, d, J = 1 .22), 9.35 
(1H,s), 10.81 (1H,s), 11.11 (1H,s) 

55 Example 70: N-(1 ,3-Dioxo-2,3-dihydro-1 H-S-isoindolyQ-N'-d H-5-indolyl)urea 

[0344] Diphenylphosphoryl azide (161 mg, 0.59 mmol, 1 .2 eq) and triethylamine (59 mg, 0.59 mmol. 1 .2 eq) were 
added to a solution of 5-indoleaceticacid (79 mg, 0.49 mmol) in toluene, and the mixture was stirred at 1 1 0°C for 60 min . 



45 
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[0345] Thereafter, 4-aminophthalimide (79 mg ( 0.49 mmol, 1 .0 eq) and a minor amount of DM F were added thereto 
and the mixture was stirred at 1 1 0°C for 3 hr. 

[0346] Afterthe completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by a pre- 
parative TLC [chloroform-acetone] to give the title compound as a crystal (50 mq 31 9%) 
MSm/z:320 



Example 71 : N-te-NitrobenzylVN'-^-pyridyDurea 

[0347] Toluene (1 ml) and a minor amount of DMF were added to 4-aminopyridine (80 mg, 0.85 mmol) and the 
mixture was heated. Thereafter, 2-nitrophenyl isocyanate (139 mg, 0.85 mmol, 1 .0 eq) was added to the solution and 
is the mixture was stirred at 110°C fori 50 min. 

[0348] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (1 70 mg 77.8%) 
MS m/z: 25B 

1 H-NMR 8: 7.26 (1H, dt, J = 1.22, 7.08 Hz), 7.46 (2H, dd, J = 1.59, 4.76 Hz), 7.73 (1H, dt, J = 1 59 7 20 Hz) 
8.1 0 (1 1 H, dd, J = 1 .59, 8.42 Hz), 8.24 (1 H, dd, J = 1 .34, 8.42 Hz), 8.40 (2H, dd, J = 1 .59, 4.76 Hz), 9.69 (1 H, s), 10.16 
(In, s) 

Example 72: N1 -(1 ,3-Dioxo-2,3-dihydro-1 H-5-isoindolvl)-N'-phenylurea 



[0349] Toluene (1 ml) and a minor amount of DMF were added to 4-aminophthalimide (80 mg, 0.50 mmol) and the 
mixture was heated. Thereafter, phenyl isocyanate (59 mg, 0.50 mmol, 1.0 eq) was added to the solution 'and the 
mixture was stirred at 110°C for 150 min. 

[0350] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (95 mq 68 3%) 
30 MS m/z: 281 * \ «. • /• 

1 H-NMR 8: 7.01 (1H, t, J = 7.32 Hz), 7.31 (2H, t, J = 7.93 Hz), 7.48 (2H, dd, J = 0.98, 8.54 Hz) 7 67 (1H dd J 
= 1.83, 8.17 Hz), 7.73 (1H, d, J = 8.29 Hz), 8.05 (1H, d, J = 1 .46 Hz), 8.89 (1H, s), 9.36 (1H, s), 11.14 (1H, s) ' ' 

Example 73: N-Benzyl-NT-d ,3-dioxo-2,3-dihydro-1 H-5-isoindolyl)urea 

[0351] Toluene (1 ml) and a minor amount of DMF were added to 4-aminophthalimide (80 mg, 0 50 mmol) and the 
mixture was heated. Thereafter, benzyl isocyanate (66 mg, 0.50 mmol, 1 .0 eq) was added to the solution ' and the 
mixture was stirred at 110°C for 150 min. 

[0352] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (96 mq 65 7%) 
MS m/z: 295 

1H-NMR 8: 4.33 (2H, d, J = 4.39 Hz), 6.90 (1H, t, J = 5.98 Hz), 7.22 - 7.35 (5H, m), 7.61 (1H dd J = 1 83 8 17 
Hz), 7.67 (1 H, d, J = 8.29 Hz), 8.02 (1 H, dd, J = 0.49, 1 .95 Hz), 9.30 (1 H, s), 11 .08 (1 H, s) 

45 Example 74: N-(1 ,3-Dioxo-2,3-dihydro-l H-S-isoindolyQ-N'-propylurea 

[0353] Toluene (1 ml) and a minor amount of DMF were added to 4-aminophthalimide (80 mg, 0 50 mmol) and the 
mixture was heated. Thereafter, n-propyl isocyanate (42 mg, 0.50 mmol, 1 .0 eq) was added thereto, and the mixture 
was stirred at 110°C for 150 min. 

[0 ?u 54 L ^ fter the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
w. h ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by a pre- 
parative TLC [chloroform-acetone] to give the title compound as a crystal (35 mg, 28.9%) 
MS m/z: 247 

" M H H 1 H H "^^. 6 ; 0 /f, (3 u H ; t • ' = 7 H2) ' 1 ^ - 1 (2K m) ' 3 07 (2H > J = 5 60 Hz >' 6 40 OH, t, J = 5.60 Hz), 7.58 
(1H, dd, J = 2.07, 8.17 Hz), 7.66 (1H, d, J = 8.29 Hz), 8.00 (1H, d, J = 1 .71 Hz), 9.14 (1H, s), 11.06 (1H, s) 
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Example 75: N-Cyclohexylmethyl-N'-(4-pyridyl)urea 

[0355] Diphenylphosphoryl azide (232 mg, 0.85 mmol, 1 ,2 eq) and triethylamine (85 mg, 0.85 mmol ; 1 .2 eq) were 
added to a solution of cyciohexylacetic acid (100 mg, 0.70 mmol) in toluene, and the mixture was stirred at 110°C for 
5 60 min. 

[0356] Thereafter, 4-aminopyridine (66 mg, 0.70 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, and 
the mixture was stirred at 11 0°C for 150 min. 

[0357] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
10 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (13 mg, 7.9%). 
MS m/z: 234 v 

1 H-NMR 5: 0.84 - 0.96 (2H, m), 1 .09 - 1 .25 (3H, m), 1 .33 - 1 .45 (1 H, m), 1 .58 - 1 .72 (5H, m), 2.94 (2H ; t, J = 6.22 
Hz), 6.37 (1 H, t, J = 5.73 Hz), 7.34 (2H, dd, J = 1 .46, 4.88 Hz), 8.26 (2K dd, J = 1 .59, 4.76 Hz), 8.80 (1 H, s) 

15 

Example 76: N-Cyclohexylmethyl-N'-(1 ,3-dioxo-2,3-dihydro-1 H-5-isoindolyl)urea 

[0358] Diphenylphosphoryl azide (232 mg, 0.85 mmol, 1 .2 eq) and triethylamine (85 mg, 0.85 mmol, 1 .2 eq) were 
added to a solution of cyciohexylacetic acid (100 mg, 0.70 mmol) in toluene, and the mixture was stirred at 110°C for 
20 60 min. 

[0359] Thereafter, 4-aminophthalimide (114 mg, 0.70 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 110°C for 150 min. 

[0360] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted i 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
25 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by a pre- 
parative TLC [chloroform -acetone] to give the title compound as a crystal (46 mg, 21 .7%). 
MS m/z: 301 

1 H-NMR 5: 0.85 - 0.96 (2H, m), 1 .07 - 1 .26 (3H, m), 1 .35 - 1 .47 (1 H : m), 1 .58 - 1 .73 (5H, m), 2.97 (2H. t, J = 6.22 ' 
Hz), 6.42 (1 H, t, J = 5.73 Hz), 7.56 (1 H, dd, J = 1 .95, 8.29 Hz), 7.66 (1 H, d, J = 8.30 Hz), 8.01 (1 H, d, J = 1 .71 Hz), > 
30 9.11 (1H,s), 11.06 (1H,s) 

Example 77: N-(4-Pyridyl)-N'-(2 > 4,6-trifluorobenzyl)urea 

[0361] Diphenylphosphoryl azide (174 mg, 0.63 mmol, 1.2 eq) and triethylamine (64 mg, 0.63 mmol. 1.2 eq) were ; 
35 added to a solution of 2,4,6-trifluorophenylacetic acid (100 mg, 0.53 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

[0362] Thereafter, 4-aminopyridine (50 mg, 0.53 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, and 
the mixture was stirred at 110°C for 2 hr. 

[0363] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
40 was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (80 mg, 56.5%). 
MS m/z: 269 

1 H-NMR 5: 4.34 (2H, d, J = 5.61 Hz), 6.86 (1 H, t, J = 5.61 Hz), 7.1 9 (2H, t, J = 8.78 Hz), 7.33 (2H, dd, J = 1 .59, 
4.88 Hz), 8.28 (2H, dd, J = 1 .58, 4.88 Hz), 8.88 (1 H, s) 

45 Example 78: N-(1 ,3-Dioxo-2,3-dihydro-1 H-S-isoindolyD-N'-Q-nitrophenyDurea I 

I 

[0364] Toluene (1 ml) and a minor amount of DMF were added to 4-aminopyridine (80 mg, 0.85 mmol), and the 
mixture was heated. Thereafter, 3-nitrophenyl isocyanate (81 mg, 0.85 mmol, 1 .0 eq) was added to the solution, and 
the mixture was stirred at 11 0°C for 1 80 min. 
50 [0365] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (150 mg : 93%). 
MS m/z: 326 

1 H-NMR 8: 7.60 (1H,t, J = 8.17 Hz), 7.71 - 7.80 (3H, m), 7.85-7.89 (1H. m), 8.04 - 8.06 (1H, m), 8.56 (1H, t, J 
= 0.85 Hz), 9.46 (1H, s), 9.55 (1H, s), 11.17 (1H, s) 

55 

Example 79: N-(1 ,3-Dioxo-2 t 3-dihydro-1 H-5-isoindolyl)-N , -(4-aminophenyl)urea 

[0366] A minor amount of palladium hydroxide was added to a solution of the compound (84 mg, 0.26 mmol), prepared 
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TJ^aJ 8 :!" DMR the miXtUrS WaS Stirred Under a h V dr °g en atmosphere at room temperature for one hr 
[0367] After the completion of the reaction, the reaction solution was filtered through Celite, and washing with ethyl 
acetate was earned out. The filtrate was washed with water and saturated brine and was then dried over sodium sulfate 
The solvent was then removed by distillation under the reduced pressure to give the title compound as a crystal (44 

MS m/z: 296 

1 H-NMR 5: 5.05 (2H,s), 6.23 (1H,dd,J = 1.71, 7.81 Hz), 6.58 (1H, dd, J = 1 .46, 7 81 Hz) 6 78 (1 H t J - 2 07 

a^r^m ""sk dft J • •* 6 ,7Hz) ' 771 * j ■ 8 05 h * 

Example 80: N-(2,6-Dichlorobenzyl)-N'-(4-pyridyl)urea 

[0368] Diphenylphosphoryl azide (242 mg, 0.88 mmol, 1.2 eq) and triethylamine (89 mg, 0.88 mmol, 1.2 eq) were 

15 ESS ° «n 2 ' 6 - dichlor °P he nylacetic acid (150 mg, 0.73 mmol) in toluene, and the mixture was stirred at 

10 no u Tor 60 mm. 

[0369] Thereafter, 4-aminopyridine (69 mg, 0.73 mmol, 1 .0 eq) and a minor amount of DMF were added thereto and 
the mixture was stirred at 110°C for 2 hr. 1 
[0370] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
20 If, *T a[i0n and W3S W3Shed With eth y' acetate t0 9 ive the title compound as a crystal (76 mg, 32.4%). 

1 pp H ;^2 t J « E 1 ' = 5 HZ) ' 6 73 (1H ' *' J = 5 37 HZ) ' 7 34 < 2H > dd ' J = 158 ' 4 88 H ^). 7-38 (1H, dd, J 
= 1 .22, 7.32 Hz), 7.51 (2H, d, J = 7.81 Hz), 8.28 (2H, dd, J = 1 .71 , 4.88 Hz), 8.84 (1 H, s) 

3s Example 81 : N-(6-Chloro-1.3- dloxo-2.3-dlhvdroOH-S-ieolndolyl)-NW2.6-dlehloiobenzvnurea 

SSTUt Diph ^y | P ho f S P hor y | azide ( 24 2 mg, 0.88 mmol, 1.2 eq) and triethylamine (89 mg, 0.88 mmol, 1.2 eq) were 
ESS, «n 2,6-dichlorophenylacetic acid (150 mg, 0.73 mmol) in toluene, and the mixture was stirred at 

1 1 u u ror bo mm. 

30 T 72 } Th , e ; eafter ' 4 " amino " 5 - chior °p hthaiim 

so thereto, and the mixture was stirred at 1 1 0°C for 3 hr. 

E^h i fte ;f e ,.^ pte,ton J cf ,he reaction - water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate. The resultant crystal was purified by a preparative TLC 
[chloroform/methanol] to give the title compound as a crystal (11 mg 3 8%) 
MS m/z: 397, 399 ' 

1 H-NMR5: 4.60 - 4.64 (2H, m), 7.36 - 7.46 (3H, m), 7.54 (2H, d, J = 7.81 Hz), 7.87 (1 H, s), 8.71 (1 H, s), 11 .28 (1 H, s) 
Example 82: N-(2-Chl orobenzyl)-N'-(1 ,3-dioxo-2.3-dihvdro-1H-5-isoindolyl)urea 

[ ?J 4 1 Diph f "y'P" 0 ^" 0 ^ 1 azide < 165 ™g, 0.60 mmol, 1 .2 eq) and triethylamine (61 mg, 0.60 mmol, 1 2 eq) were 
added to a solution of 2-chlorophenylacetic acid (85 mg, 0.50 mmol) in toluene, and the mixture was stirred at 11 OX 
Tor 60 min. 

[0375] Thereafter, 4-aminophthalimide (81 mg, 0.50 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mixture was stirred at 110Xfor2hr. ' 
[0376] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (37 mg, 22 6°/™. 

T^ITi!. V f, H .' J * " 1 H2) ' 6 94 <1H ''- J - 6 98 Hi >> 728 • 7M (2H, m). 7.41 (1H, dd, J = 1 .71 , 7.56 
H«: £ SS ?, J ,»?H, 7 J" "* <,H ' * J " ' ° 3 ' 8 ,7 H * 7U * J " «< »«■ "1 <-»• * J - 1 « 



35 



40 



45 



Example 83: N-(2-Chtoro-6-fluoroben zyl)-N , -(1 .3-dioxo-2,3-dihvdro-1 H-6-isoindolvnurea 

l °ZT}. Diphenylphosphoryl azide (165 mg, 0.60 mmol, 1 .2 eq) and triethylamine (61 mg, 0.60 mmol 1 2 eq) were 
55 a! Tltc ?oreoZ° 1 2 - Ch,0r °- 6 * f,uor °P hen y ,acetjc acid mg, 0.50 mmol) in toluene, and the mixture was stirred 

[0 h 7 !? T |\ ereafter ' 4 - a ^ino P hthalimide (81 mg, 0.50 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mixture was stirred at 110°C for 2 hr. 

[0379] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
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was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (58 mg, 33.5%). 
MS m/z: 346, 348 

1 H-NMR 5: 4.49 (2H, d, J = 4.15 Hz), 6.84 (1 H ( t. J = 5.49 Hz), 7.25 (1H, dt, J = 1 .59, 7.81 Hz), 7.32 - 7.43 (2H, 
m), 7.55 (1H, dd, J = 1.B3, 8.17 Hz), 7,66 (1H, d, J = 8.29 Hz), 7.99 (1H, d, J = 1.95 Hz), 9.15 (1H, s), 11.08 (1H, s) 

5 

Example 84: N-Benzyl-N'-(1 H-5-indazolyl)urea 

[0380] Toluene (1 ml) and a minor amount of DMF were added to 5-aminoindazole (67 mg, 0.50 mmol), and the 
mixture was heated. Thereafter, benzyl isocyanate (66 mg, 0.50 mmol, 1.0 eq) was added to the solution, and the 
10 mixture was stirred at 11 0°C for 1 80 min. 

[0381] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. 

[0382] Methanol was added to the residue, followed by filtration to give the title compound as a crystal (21 mg, 1 5.9%). 
15 MS m/z: 266 

1 H-NMR 5: 4.31 (2H, d, J = 5.85 Hz) : 6.53 (1 H, t, J = 5.85 Hz), 7.21 - 7.28 (2H, m), 7.29 - 7.36 (3H, m), 7.41 (1 H, 
d, J = 8.78 Hz), 7.85 (1H, s), 7.93 (1H, s), 8.46 (1H, s), 12.84 (1H, s) 

Example 85: N-(1 ,3-Dioxo-2,3-dihydro-1 H-5-isoindolyl)-N'-(1-naphthylmethyl)urea 

20 

[0383] Diphenylphosphoryl azide (204 mg, 0.74 mmol, 1 .2 eq) and triethylamine (75 mg, 0.74 mmol, 1 .2 eq) were 
added to a solution of 1-naphthylacetic acid (115 mg, 0.62 mmol) in toluene, and the mixture was stirred at 110°C for 
60 min. 

[0384] Thereafter, 4-aminophthalimide (1 00 mg, 0.62 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
25 and the mixture was stirred at 1 1 0°C for 2.5 hr. 

[0385] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (91 mg, 42.7%). 
MS m/z: 345 

1 H-NMR 8: 4.80 (2H ; d, J = 4.39 Hz), 6.95 (1H, t, J = 5.73 Hz), 7.47 - 7.62 (5H, m), 7.67 (1H, d, J = 8.29 Hz), 
30 7.87 (1 H, dd, J = 1 .95, 732 Hz), 7.96 (1 H, dd, J = 1 .46, 8.05 Hz), 8.04 (1 H, d, J = 1 .22 Hz), 8.14 (1 H, d, J = 8.54 Hz), 
9.27 (1H, s), 11.08 (1H, s) 

Example 86: N-(1 ,3-Dioxo-2,3-dihydro-1 H-5-isoindolyl)-N'-(2-nitrobenzyl)urea 

35 [0386] Diphenylphosphoryl azide (165 mg, 0.60 mmol, 1.2 eq) and triethylamine (61 mg, 0.60 mmol, 1.2 eq) were 
added to a solution of 2-nitrophenylacetic acid (90 mg, 0.50 mmol) in toluene, and the mixture was stirred at 1 1 0°C for 
60 min. 

[0387] Thereafter, 4-aminophthalimide (81 mg, 0.50 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 110°C for 2 hr. 
40 [0388] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration, was washed with ethyl acetate, and was further washed with a chloroform/methanol solution 
to give the title compound as a crystal (11 mg, 6.5%). 
MS m/z: 340 

1 H-NMR 5: 4.61 (2H, d, J = 5.37 Hz), 7.00 (1 H, t, J = 5.73 Hz), 7.53 - 7.70 (4H } m), 7.76 (1 H, t, J = 7.44 Hz), 8.00 
(1H, s), 8.06 (1H, d, J = 7.44 Hz), 9.48 (1H, s), 11.09 (1H, s) 

Example 87: N , -(2-Aminobenzyl)-N'-(1 ,3-dioxo-2,3-dihydro-1H-5-isoindolyl)urea 

[0389] Palladium hydroxide (one small spatula) was added to a solution of the crystal (100 mg, 0.29 mmol) of the 
50 compound prepared in Example 86 (mixed with 4-aminophthalimide) in DMF, and the mixture was stirred under a 
hydrogen atmosphere at room temperature for 60 min. 

[0390] After the completion of the reaction, the reaction solution was filtered through Celite, and washing with ethyl 
acetate was carried out. Water was then added to the filtrate, and the mixture was extracted with ethyl acetate. The 
ethyl acetate layer was washed with water and saturated brine and was dried over sodium sulfate. The solvent was 
55 then removed by distillation under the reduced pressure. 

[0391] Methanol was added to the residue, followed by filtration to give the title compound as a crystal (27 mg, 29.7%). 
MS m/z: 310 

1 H-NMR 5: 4.19 (2H, d, J = 5.37 Hz), 5.09 (2H, s), 6.52 (1H, t, J = 7.32 Hz), 6.63 (1 H, d, J = 7.32 Hz), 6.72 (1 H, 
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t, J = 5.73 Hz), 6.97 (1 H, dt, J = 1 .46, 7.56 Hz), 7.04 (1 H : d, J = 7.56 Hz), 7.59 (1 H, dd, J = 1 .95, 8.29 Hz) 7 67 (1 H 
d, J = 8.29 Hz), 8.01 (1 H, d, J = 1 .95 Hz), 9.28 (1 H, s), 1 1 .08 (1 H, s) ' 

Example 88: N-(2,4-Dichlorobenzvn-N'-(1 ,3-dioxo-2,3-dihydro-1 H-5-isoindolvl)urea 

[0392] Diphenylphosphoryl azide (162 mg, 0.59 mmol, 1 .2 eq) and triethylamine (60 mg, 0.59 mmol, 1 .2 eq) were 
added to a solution of 2,4-dichlorophenylacetic acid (101 mg, 0.49 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

[0393] Thereafter, 4-aminophthalimide (80 mg, 0.49 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
1 o and the mixture was stirred at 1 1 0°C for 2.5 hr. 

[0394] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate. The resultant crystal was washed with a chloroform/ 
methanol solution to give the title compound as a crystal (9 mg, 5.0%). 
MS m/z: 363, 365 



15 



1 H-NMR 5: 4.37 (2H, d, J = 4.88 Hz) : 6.99 (1 H, t, J = 5.22 Hz), 7.38 - 7.44 (2H, m), 7.57 - 7.63 (2H, m) 7 68 (1 H 
d, J = 8.29 Hz), 8.01 (1H,s), 9.46 (1H,s), 11.08 (1H,s) ' 

Example 89: N-(1 ,3-Dioxo-2,3-dihydro-1 H-S-isoindolvQ-N'^.S^-trichlorobenzyDurea 

[0395] Diphenylphosphoryl azide (162 mg, 0.59 mmol, 1 .2 eq) and triethylamine (60 mg, 0.59 mmol. 1 .2 eq) were 
added to a solution of 2,3,6-trichlorophenylacetic acid (118 mg, 0.49 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

[0396] Thereafter, 4-aminophthalirnide (80 mg, 0.49 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mixture was stirred at 110°C for 2.5 hr. 

[0397] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (57 ma 29 1 %) 
MS m/z: 397, 399 

1 H-NMR 5: 4.63 - 4.66 (2H, m), 6.87 (1 H, t, J = 5.24 Hz), 7.55 (1 H, d, J = 8.54 Hz), 7.57 (1 H, dd J = 1 95 8 05 
Hz), 7.67 (2H, d, J = 8.54 Hz), 8.00 (1 H, d, J = 1 .71 Hz), 9.14 (1 H, s), 11 .09 (1 H, s) 

Example 90: N-( 2,6-Difluorobenzvl)-N'-(1 ^-dioxo^.S-dihydro-l H-5-isoindolyl)urea 

[0398] Diphenylphosphoryl azide (162 mg, 0.59 mmol, 1.2 eq) and triethylamine (60 mg, 0.59 mmol. 1 .2 eq) were 
added to a solution of 2,6-difluorophenylacetic acid (101 mg, 0.49 mmol) in toluene, and the mixture was stirred at 
35 110°Cfor60 min. 

[0399] Thereafter, 4-aminophthalimide (80 mg, 0.49 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mixture was stirred at 110°C for 2.5 hr. 

[0400] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate. The resultant crystal was washed with a chloroform/ 
methanol solution to give the title compound as a crystal (10 mg, 6.1%). 
MS m/z: 331 

1 H-NMR 5: 4.64 (2H, d, J = 4.64 Hz), 6.88 (1 H, t, J = 5.73 Hz), 7.11 (2H, t, J = 8.05 Hz), 7.56 (1 H dd J = 1 83 
8.29 Hz), 7.66 (1 H, d, J = 8.29 Hz), 7.98 (1 H, d, J = 1 .71 Hz), 9.1 5 (1 H, s), 11 .08 (1 H, s) 
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Example 91 : N-(1 , 3-Dioxo-2,3-dihydro-1 H-5-isoindolyl)-N'-r2-fluoro-6-(trifluoromethyl)benzyllurea 

[0401] Diphenylphosphoryl azide (163 mg, 0.59 mmol, 1 .2 eq) and triethylamine (60 mg, 0.59 mmol, 1 .2 eq) were 
added to a solution of 2-fluoro-6-trifluoromethylphenylacetic acid (104 mg, 0.49 mmol) in toluene, and the mixture was 
stirred at 110°C for 60 min. 

[0402] Thereafter, 4-aminophthalimide (B0 mg, 0.49 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mxiture was stirred at 1 1 0°C for 2.5 hr. 

[0403] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate. The resultant crystal was washed with a chloroform/ 
methanol solution to give the title compound as a crystal (18 mg, 9.6%). 
55 MS m/z: 381 

1 H-NMR 5: 4.53 (2H, s), 6.74 (1 H, t, J = 5.49 Hz), 7.55 (1 H, dd, J = 1 .71 , 8.29 Hz), 7.60 - 7.64 (3H m) 7 67 (1 H 
d, J = 8.29 Hz), 8.00 (1H, d, J= 1.71 Hz), 9.11 (1H ; s), 11.09 (1H,s) ' 
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Example 92: N-Benzyl-N'-^-pyridyQurea 

[0404] Toluene (1 ml) and a minor amount of DMF were added to 4-aminopyridine (50 mg, 0.53 mmol), and the 
mixture was heated. Thereafter, benzyl isocyanate (71 mg, 0.53 mmol, 1.0 eq) was added to the solution, and the 

5 mixture was stirred at 110°C for 120 min. 

[0405] After the completion of the reaction . the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (18 mg, 15.0%). 

10 MS m/z: 227 

1 H-NMR 6: 4.31 (2H, d, J = 5.85 Hz), 6.85 (1 H, t, J = 5.85 Hz), 7.24 (1 H, tt, J = 1 .71 , 6.83 Hz), 7.28 - 7.36 (4H, 
m), 7.37 (2H, dd, J = 1 .56, 4.76 Hz), 8.28 (2H, d, J = 6.10 Hz), 9.01 (1 H, s) 

Example 93: N-(2-Nitrobenzyl)-N'-(4-pyridyl)urea 

15 

[0406] Diphenylphosphoryl azide (175 mg, 0.64 mmol, 1 .2 eq) and triethylamine (65 mg, 0.64 mmol, 1 .2 eq) were 
added to a solution of 2-nitrophenylacetic acid (96 mg, 0.53 mmol) in toluene, and the mixture was stirred at 110°C for 
60 min. 

[0407] Thereafter, 4-aminopyridine (50 mg, 0.53 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, and 

20 the mixture was stirred at 110°C for 2.5 hr. 

[0408] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (25 mg, 17.4%). 

25 MS m/z: 272, 273 

1 H-NMRS: 4.58 (2H, d, J = 6.10 Hz), 6.96 (1H, t, J = 6.10 Hz), 7.35 (2H, dd, J = 1.59, 4.76 Hz), 7.55 (1H, dt, J 
= 1.46, 7.80 Hz), 7.61 (1H, dd, J = 1.10, 7.68 Hz), 7.75 (1H, dt, J = 1.46, 7.56 Hz), 8.05 (1H, dd, J = 1.46, 8.17 Hz), 
8.29 (2H, d, J = 6.34 Hz), 9.20 (1 H, s) 

30 Example 94: N-(2-Chlorobenzyl)-N'-(4-pyridyl)urea 

[0409] Diphenylphosphoryl azide (175 mg, 0.64 mmol, 1 .2 eq) and triethylamine (65 mg, 0.64 mmol, 1 .2 eq) were 
added to a solution of 2-chlorophenylacetic acid (91 mg, 0.53 mmol) in toluene, and the mixture was stirred at 1.1 0°C 
for 60 min. 

35 [0410] Thereafter, 4-aminopyridine (50 mg, 0.53 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, and 
the mixture was stirred at 1 1 0°C for 2.5 hr. 

[041 1 ] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
40 chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (53 mg, 38.1%). 
MS m/z: 262 

1 H-NMR 6: 4.38 (2H, d, J = 6.1 0 Hz), 6.90 (1 H, t, J = 5.85 Hz), 7.28 - 7.41 (4H, m), 7.37 (2H, dd, J = 1 .46, 4.88 
Hz), 7.45 (1H, dd, J = 1,46, 7.68 Hz), 8.29 (2H, dd, J = 1.46, 4.88 Hz), 9.13 (1H, s) 

45 Example 95: N^^-DifluorobenzyQ-N'-tlH-S-indazolyQ-urea 

[0412] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1 .2 eq) and triethylamine (91 mg, 0.90 mmol, 1 .2 eq) were 
added to a solution of 2,6-difluorophenylacetic acid (129 mg, 0.75 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

so [0413] Thereafter, 5-aminoindazole (1 00 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 1 1 0°C for 2.5 hr. 

[041 4] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (14 mg, 6.2%). 
MS m/z: 302 

55 1 H-NMR S: 4.39 (2H, d, J = 5.85 Hz), 6.51 (1H, t, J = 5.73 Hz), 7.10 (2H, t, J = 8.17 Hz), 7.21 (1H, dd, J = 1.95, 

8.78 Hz), 7.35 - 7.44 (2H, m), 7.83 (1H, d, J = 1.22 Hz), 7.92 (1H, d, J = 0.98 Hz) : 8.36 (1H, s), 12.83 (1H, s) 
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Example 96: N^-fluoro-S-qrifluoromethyDbenzvll-N'-d H-5-indazolyQurea 

[0415] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1 .2 eq) and triethylamine (91 mg, 0.90 mmol 1 2 eq) were 
added to a solution of 2-fluoro-6-trifluorophenylacetic acid (1 58 mg, 0.75 mmol) in toluene, and the mixture was stirred 
5 at 110°Cfor60 min. 

[0416] Thereafter, 5-aminoindazole (1 00 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mixture was stirred at 1 1 0°C for 2.5 hr. 

[0417] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (12 mq 4 5%) 
10 MSm/z:352 ~ y> ' h 

1 H-NMR 5: 4.52 (2H, d, J = 5.12 Hz), 6.36 (1 H, t. J = 5.37 Hz), 7.21 (1 H, dd, J = 1 .83, 8.78 Hz), 7 40 (1 H d J = 
8.78 Hz), 7.59 - 7.64 (3H, m), 7.84 (1 H, d, J = 1 .22 Hz), 8.35 (1 H, s), 1 2.84 (1 H, s) ' ' 

Example 97: N-(2,3,4,5 1 6-PentafluorobenzyO>N , -(4-pyridyl)urea 

15 

[0418] Diphenylphosphoryl azide (146 mg, 0.53 mmol, 1 .2 eq) and triethylamine (54 mg, 0.53 mmol 1 2 eq) were 
added to a solutoin of 2,34,5,6-pentafluorophenylacetic acid (100 mg, 0.44 mmol) In toluene, and the mixture was 
stirred at 1 1 0°C for 60 min. 

[0419] Thereafter, 4-aminopyridine (42 mg, 0.44 mmol, 1 .0 eq) and a minor amount of DMF were added thereto and 

20 the mixture was stirred at 1 1 0°C for 2.5 hr. 

[0420] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (52 mq 36 9%) 

25 MSm/z:317 

1 H-NMR 8: 4.43 (2H, d, J = 4.88 Hz), 7.01 (1 H, t : J = 5.73 Hz), 7.34 (2H, dd f J = 1 .46, 4.88 Hz), 8.28 (2H d J = 
6.34 Hz), 9.00 (1H, s) ' ' 
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Example 98: N-(1 , 3-Dioxo-2,3-dihydro-1 H-S-isoindolyD-N'^^^^.e-pentafluorobenzynurea 

[0421] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1.2 eq) and triethylamine (91 mg, 0.90 mmol 1 2 eq) were 
added to a solution of 2,3.4,5,6-pentafluorophenylacetic acid (158 mg, 0.75 mmol) in toluene, and the mixture was 
stirred at 110°C for 60 min. 

[0422] Thereafter, 4-aminophthalimide (59 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
35 and the mixture was stirred at 1 1 0°C for 2.5 hr. 

[0423] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (12 mq 7 0%) 
MS m/z: 385 

1H-NMR 5: 4.45 (2H, d, J = 5.12 Hz), 7.07 (1 H, t. J = 5.98 Hz), 7.58 (1 H, dd, J = 1 .71 , 8.05 Hz), 7.66 (1 H d J = 
8.05 Hz), 7.97 (1H,d, J = 1.95 Hz), 9.30(1 H ( s), 11. 09(1 H, s) ' 

Example 99: N-(1 ,3-Dioxo-2,3-dihydro-1 H-S-isoindolyD-N'^^.S-trifluorobenzvDurea 

[0424] Diphenylphosphoryl azide (198 mg, 0.72 mmol, 1 .2 eq) and triethylamine (73 mg, 0.72 mmol 1 2 eq) were 
added to a solution of 2,4,6-trifluorophenylacetic acid (114 mg, 0.60 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

[0425] Thereafter, 4-aminophthalimide (97 mg, 0.60 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mixture was stirred at 110°C for 2.5 hr. 

[0426] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (97 mq 46 4%) 
MS m/z: 349 

1H-NMR 6: 4.36 (2H, d, J = 4.64 Hz), 6.91 (1 H, t, J = 5.73 Hz), 7.1 9 (2H, t, J = 8.66 Hz), 7.57 (1 H dd J . 1 71 
8.05 Hz), 7.66 (1 H, d, J = 8.29 Hz), 7.98 (1 H, d, J = 1 .71 Hz), 9.1 7 (1 H, s), 11 .08 (1 H, s) 

Example 100: N-(2 t 4-Dichlorobenzyl)-N , -(1 H-5-indazolyl)-urea 

[0427] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1 .2 eq) and triethylamine (91 mg, 0.90 mmol 1 2 eq) were 
added to a solution of 2,4-dichlorophenylacetic acid (154 mg, 0.75 mmol) in toluene, and the mixture was stirred at 
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110°C for 60 rnin. 

[0428] Thereafter, 5-aminoindazole (100 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 110°C for 2.5 hr. 

[0429] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
5 was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (12 mg, 4.8%). 
MS m/z: 334, 336 

1 H-NMR 6: 4.35 (2H, d, J = 5.86 Hz), 6.64 (1 H, t, J = 5.86 Hz), 7.26 (1 H, dd, J = 1 .71 , 8.90 Hz), 7.39 - 7.47 (3H ; 
m), 7.61 (1H, d, J= 1.71 Hz), 7.85 (1H, s), 7.93 (1H, s), 8.63 (1H, s), 12.85 (1H, s) 

10 Example 101 : N-(1 H-5-lndazoiyl)-N'-(2,3,6-trichlorobenzyl)urea 

[0430] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1.2 eq) and triethylamine (91 mg, 0.90 mmol, 1.2 eq) were 
added to a solution of 2,3,6-trichlorophenylacetic acid (180 mg, 0.75 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

15 [0431] Thereafter, 5-aminoindazole (1 00 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 110°C for 2.5 hr. 

[0432] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (1 0 mg, 3.6%). 
MS m/z: 368, 370 

20 1 H-NMR 8: 4.62 (2H, d, J = 5.37 Hz), 6.51 (1H } t, J = 5.49 Hz), 7.21 (1H, d, J = 8.78 Hz), 7.40 (1H, d, J = 9.03 

Hz), 7.55 (1H, d, J = 8.78 Hz), 7.66 (1H, d, J = 8.78 Hz), 7.85 (1H, s), 7.93 (1H, s), 8.38 (1H, s), 12.84 (1H, s) 

Example 1 02: N-(2-Chloro-6-fluorobenzyl)-N'-(1 H-5-indazolyl)urea 

25 [0433] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1 .2 eq) and triethylamine (91 mg, 0.90 mmol, 1 .2 eq) were 
added to a solution of 2-chloro-6-fluorophenylacetic acid (142 mg, 0.75 mmol) in toluene, and the mixture was stirred 
at 110°Cfor 60 min. 

[0434] Thereafter, 5-aminoindazole (1 00 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 1 1 0°C for 2.5 hr. 
30 [0435] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (1 2 mg, 5.0%). 
MS m/z: 317, 319 

1 H-NMR 5: 4.47 (2H, d, J = 5.61 Hz) ; 6.48 (1 H, t, J = 5.61 Hz), 7.1 8 - 7.28 (2H, m), 7.34 - 7.43 (3H, m), 7.84 (1 H, 
s), 7.92 (1H, s), 8.39 (1H, s), 12.84 (1H, s) 

35 

Example 103: N-(1 H-5-lndazolyl)-N'-(2,4,6-trifluorobenzyl)urea 

[0436] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1.2 eq) and triethylamine (91 mg, 0.90 mmol, 1.2 eq) were 
added to a solution of 2,4,6-trifluorophenylacetic acid (143 mg, 0.75 mmol) in toluene, and the mixture was stirred at 
40 no°C for 60 min. 

[0437] Thereafter, 5-aminoindazole (1 00 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 110°C for 3 hr. 

[0438] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (23 mg, 9.6%). 
45 MS m/z: 320 

1 H-NMR 6: 4.34 (2H, d, J = 5.61 Hz), 6.53 (1H, t, J = 5.86 Hz), 7.18 (2H, t, J = 8.7B Hz), 7.21 (1H, dd, J= 1.95, 
8.78 Hz), 7.39 (1H, d, J = 9.03 Hz), 7.82 (1H r d, J = 0.98 Hz), 7.92 (1H, s), B.36 (1H, s), 8.36 (1H, s), 12.83 (1H, s) 

Example 104: N-(2-Chlorobenzyl)-N'-(1 H-5-indazoiyl)urea 

50 

[0439] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1.2 eq) and triethylamine (91 mg, 0.90 mmol, 1.2 eq) were 
added to a solution of 2-chlorophenylacetic acid (128 mg, 0.75 mmol) in toluene, and the mixture was stirred at 110°C 
for 60 min. 

[0440] Thereafter, 5-aminoindazole (1 00 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
55 and the mixture was stirred at 110°C for 3 hr. 

[0441] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (19 mg, 8.4%). 
MS m/z: 300 
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. . , 1H ;^ R 5: 4 38 < 2H ' d ' J = 5 61 6.60 (1 H, t, J = 5.98 Hz), 7.25 - 7.37 (3H, m), 7.39 - 7.44 (2H m) 7 45 (1 H 
dd, J =1.46, 7.81 Hz). 7.85(1 H, s), 7.93(1 H, s), 8.59(1 H, s), 12.84 (1H, s) 

Example 10 5: N-Cvclohexylmethvl-N'-MH-S-indazolvDurea 

[0442] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1.2 eq) and triethylamine (91 mg, 0.90 mmol. 1 2 eq) were 
added to a solution of cyclohexylacetic acid (107 mg, 0.75 mmol) in toluene, and the mixture was stirred at 110°c for 

10 Th f eafter ' 5-aminoindazole (1 00 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 

'0 and the mixture was stirred at 1 1 0°C for 3 hr. auueu mereio, 

V^y^T the reaCti ° n ' waterand eth y' were added thereto, and the precipitated crystal 
MS m/z b 2 y 7 2 trat,0n and WaS WaSh6d With 6th y' acetate t0 9 ive the «*» compound as a crystal (1 5 mg, 7.4%) 

, K I^" R * a91(2Hl * J = ^^ m) 2 95 (2H t 

8.28 5 (1H H st S(Th.V = H2) ' (1H ' ' = HZ> ' 0H ' d ' J " 8 78 H2) " 783 nH:s),7 9?(1 ( H H s;; 

Example 106: N-(2,6-Dichlorobenzyl)-N'-(1H-5-indazolvl)-urea 

St*!!. Di P h enylphosphoryl azide (198 mg, 0.72 mmol, 1.2 eq) and triethylamine (73 mg, 0.72 mmol 1 2 eq) were 
11oSfo°r 60 S min' On 2 ' 6 - diCh '° r °P hen ' lacetic acid ^ ^ 0.60 mmol) in toluene, and'ihe mixture was SZ Z 

[0446] Thereafter, 5-aminoindazole (80 mg, 0.60 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mixture was stirred at 1 1 0°C for 2.5 hr. 

^Iu^ZZVhT^T reaCti ° n ' WatSr Sthyl aC6tate W6re added theret0 - and the Precipitated crystal 
MS m/z- 334 Se ** ^ ***** * ^ *° COm P 0und as a crystal (7 mg, 3.5%). 

» -, 1™1 6: 4 (2H ' d ' J = 4 88 HZ) ' 6 40 (1 H ' *■ J = 5 24 Hz >" 7 21 < 1 H . dd . J = 1 -83, 8.90 Hz) 7 34 - 7 42 (2H 
m),7.51 (2H,d,J= 8.05 Hz), 7.85 (1H,s), 7.93 (1H,s), 8.38 (1H,s), 12.84 (1H,s) ( ' 

Example 107: N-(1 H-5-lndazolvl)-N'-(1-naphthylmethvl)-urea 

[0448] Diphenylphosphoryl azide (248 mg, 0.90 mmol, 1 .2 eq) and triethylamine (91 mg, 0.90 mmol 1 2 eq) were 
* 60 min 8 ^ ° f 1 -" aphth y |acetic acid < 14 ° -9- 0-7B mmoi) in toluene, and the mixture was Trred af 110=0 for 

L°nH 4 f h Th ? r6after ' 5 -a™™tezo\e (1 00 mg, 0.75 mmol, 1 .0 eq) and a minor amount of DMF were added thereto 
and the mixture was stirred at 110°C for 3 hr. "iweio, 

w^f 2L, A t fte ^ he f . c t on ;P letion c f ths taction, water and ethyl acetate were added thereto, and the precipitated crystal 

40 MS m/z 5! 6 WaSh8d With 6thyl aC6tate ,0 9iVe thS tftle C ° mp0Und aS a Cr V Stal < 20 ^ 84 ^ 

a 7q u^'^ * 4 78 (2H ' d ' J = 5 61 HZ) ' 5 78 (1 H ' l ' J = 5 61 Hz >' 7 26 d H, dd, J = 1 .95, 8.78 Hz) 7 41 (1 H d J - 
8.78 Hz), 7.47 - 7.62 (4H, m), 7.84 - 7.88 (2H, m), 7.93 - 7.98 (2H, m), 8.1 6 (1 H, d, J = 8.29 Hz), 8.45 (1 H, s) 1 Z85 '(1 H s) 

Example 108: N-(Pyridvl)-N'-(2,3,6-trifluorobenzvl)urea 

[0451] Diphenylphosphoryl azide (173 mg, 0.63 mmol, 1 .2 eq) and triethylamine (64 mg, 0.63 mmol 1 2 eq) were 
110% foVeOmT" ° f 2 ' 3 - 6 - Wfluor °P hen V lacetic a * d 000 mg, 0.53 mmol) in to.uene, and the mixture was stled at 

- KILSSS^i"^^ m9 ' 053 mmo1 ' 1 0 eq) and a minor amount of DMF were added a - d 

SHhvT!^ 0 ?^ 0 1 ° f th t e ; eaCti ° n ' thereaCtion solution was poured into water, andthe mixturewas extracted 
2 fa t?Thf T t I y 3 atG ' ayer W3S W3Shed With Water and saturated bri ™ and was dried over sodium 
iZ i r ^en removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chlorofomVmethanol] to give the title compound as a crystal (62 mg 42 2%) 
55 MS m/z: 281 «y. 

JH-NMR 8:4.41 (2H,d,J = 5.61 Hz). 6.94(1 H, t.J = 5.86 Hz). 7.10- 7.1 7(1 H,m) 7 34 (2H dd J - 1 59 4 76 
Hz), 7.42 - 7.47 (1H,m), 8.28 (2H, dd, J = 1.46, 4.88 Hz), 8.94 (1 H, s) " ' 
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Example 1 09: N-(1 ,3-Dioxo-2 t 3-dihydro-1 H-5-isoindolyl)-N^2,3,6-trifluorobenzyl)urea 

[0454] Diphenylphosphoryl azide (173 mg, 0.63 mmol, 1.2 eq) and triethylamine (64 mg, 0.63 mmol, 1.2 eq) were 
added to a solution of 2,3,6-trifluorophenylacetic acid (100 mg, 0.53 mmol) in toluene, and the mixture was stirred at 
5 110°Cfor60min. 

[0455] Thereafter, 4-aminophthalimide (85 mg, 0.53 mmol, 1 .0 eq) and a minor amount of DM F were added thereto, 
and the mixture was stirred at 110°C for 3 hr. 

[0456] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate to give the title compound as a crystal (1 00 mg, 54.6%). 
10 MS m/z: 349 

1 H-NMR 5: 4.43 (2H, d, J = 5.37 Hz), 6.98 (1 H, t, J = 5.86 Hz), 7.11 - 7.1 8 (1 H, m), 7.40 - 7.50 (1 H, m), 7,58 (1 H, 
dd, J = 1 .83, 8.05 Hz), 7.66 (1 H, d, J = 8.05 Hz), 7.98 (1 H, d, J = 1 .46 Hz), 9.21 (1 H, s), 11 .08 (1 H, s) 

Example 110: N-(1 H-5-lndazolyl)-N'-(2,3,6>trrfluorobenzyl)urea 

15 

[0457] Diphenylphosphoryl azide (173 mg, 0.63 mmol, 1 .2 eq) and triethylamine (64 mg, 0.63 mmol 1 .2 eq) were 
added to a solution of 2,3,6-trifluorophenylacetic acid (100 mg, 0.53 mmol) in toluene, and the mixture was stirred at 
110°C for 60 min. 

[0458] Thereafter, 5-aminoindazole (70 mg, 0.53 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
20 and the mixture was stirred at 1 1 0°C for 3 hr. 

[0459] After the completion of the reaction, water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate as a crystal (15 mg, 8.9%). 
MS m/z: 320 

1 H-NMR 6: 4.41 (2H, d, J = 5.61 Hz), 6.62 (1H, t, J = 5.86 Hz), 7.10 - 7.17 (1H, m), 7.21 (1H, dd, J = 1 .83, 8.78 
25 Hz), 7.40 (1H, d, J = 8.78 Hz), 7.40 - 7.48 (1H, m), 7.82 (1H, d, J = 1.71 Hz), 7.92 (1H, s), 8.41 (1H, s), 12.85 (1H, s) 

Example 111: N-(3-Nitrobenzyl)-N , -(4-pyridyl)urea 

[0460] Diphenylphosphoryl azide (182 mg, 0.66 mmol, 1 .2 eq) and triethylamine (67 mg, 0.66 mmol 1 .2 eq) were 
30 added to a solution of 3-nitrophenylacetic acid (100 mg, 0.55 mmol) in toluene, and the mixture was stirred at 110°C 
for 60 min. 

[0461] Thereafter, 4-aminopyridine (52 mg, 0.55 mmol, 1 .Oeq) and a minor amount of DMF were added thereto, and 
the mixture was stirred at 1 1 0°C for 3 hr. 

[0462] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
35 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound as a crystal (25 mg, 16.7%). 
MS m/z: 273 

1 H-NMR 5: 4.41 (2H, d, J = 6.1 0 Hz), 7.07 (1 H, t, J = 5.98 Hz), 7.38 (2H, dd, J = 1 .59, 4.76 Hz), 7.64 (1 H, t, J = 
40 7.81 Hz), 7.78 (1H, d, J = 7.81 Hz), 8.12 (1H, dd, J = 1.46, 8.05 Hz) ; 8.17 (1H, s), 8.29 (2H, dd, J = 1.46, 4.88 Hz), 
9.19 (1H, s) 

Example 112: N-(3-Aminobenzyl)-N'-(1 ,3-dioxo-2,3-dihydro-1 H-5-isoindolyl)urea 

45 [0463] Diphenylphosphoryl azide (182 mg, 0.66 mmol, 1 .2 eq) and triethylamine (67 mg, 0.66 mmol, 1 .2 eq) were 
added to a solution of 3-nitrophenylacetic acid (100 mg, 0.55 mmol) in toluene, and the mixture was stirred at 110°C 
for 60 min. 

[0464] Thereafter, 4-aminophthalimide (89 mg, 0.55 mmol, 1 .0 eq) and a minor amount of DMF were added thereto, 
and the mixture was stirred at 110°C for 3 hr. 
so [0465] After the completion of the reaction , water and ethyl acetate were added thereto, and the precipitated crystal 
was collected by filtration and was washed with ethyl acetate. The resultant crystal was washed with chloroform/meth- 
anol to give a nitro compound (45 mg, 24.1%) containing a minor amount of 4-aminophthalimide as the starting com- 
pound. 

[0466] DMF was added to the nitro compound (containing the starting compound, 40 mg, 0.12 mmol). Palladium 
55 hydroxide (one small spatula) was added thereto, and the mixture was stirred under a hydrogen atmosphere at room 
temperature for 60 min. 

[0467] After the completion of the reaction, the reaction solution was filtered through Celite, and washing with ethyl 
acetate was carried out. Water was then added to the filtrate, and the mixture was extracted with ethyl acetate. The 
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ethyl acetate layer was washed with water and saturated brine and was dried over sodium sulfate The solvent was 
MS mS £ 0 d,S,illatiOn UndSr the reduced P rcssure to *» the title compound as a crystal (iTmg 44^1) 
S „ / H ;^" 5:4 - 17(2H - d ' J = 5 - 37H2 ) 5.03(2H,s),6.38(1H,s) > 6.44(2H,d,J = 7 81H2) 6 51 <1H si 6 79MH 

Example 113: N-(4-Hvdroxv-3-meth oxybenzvl)-NW1 H-5-indazolvhurea 

E2L Stir 7' Ph ^ P K 0 ^ 1 f ^ (242 m9 ' 0 88 mm °'' 1 2 eq) and ^thylamine (89 mg, 0.88 mmol 1 2 eq) were 
sTred' 2 1 lO-ct ^^-^-methoxyphenylacetic acid (200 mg, 0.73 mmof) in tot ne, and Jm^reZt 

S SSSrs;? 0 mm °'' 10 3 min ° r am ° Unt ° f ° MF "~ added »«* 

15 wa 4 5 7 ?L,^rH r i he f ? mpleti0n ° f ,hG reaCti ° n ' W8ter and eth y' acetate were added hereto, and the precipitated crystal 
Z%T^ ,? ^ ' tratl0n and W3S WaShed with eth y' ac&ate to give a crystal (26 mg, 8.8%) PreC ' P ' tated C,yStal 
, Pallacl,um hydroxide (one small spatula) was added to a solution of the resultant crystal (20 mn n mm^ 

' A« th r iXtUre ^ Stirr6d Und6r 3 hydr ° gen atm ° Sphere at ™ m temPe-ture forTo m ,n ™°" 
m SI 7 t completion of the reaction, the reaction solution was filtered through Celite, and washino with ethvl 

22? 7? 7 ° Ut ' WaS the " 3dded l ° the fil,rate - and mixture was extracted wtth SS SS The 

ethyl acetate layer was washed with water and saturated brine and was dried over sodium sulfate The Sent was 

MSm/z S 2 " r6dUCed Pr6SSUre ,0 9iVe thS title C ° mp0Und aS 9 C ^a' (8 mc ^5 3 "%) 

1 H-NMRS:3.75(3H,s),5.69(2H,d,J = 5.61 Hz), 6.39 (1H, t, J = 5.61 Hz) 6 72 (2H s^ 6 89MH ^ 7^mu 
- dd, J = 1.83, 8.78 Hz), 7.40 (1H, d, J = 8.78 Hz), 7.85 (1H, ^7.93 (1H, s), 8.4o\lH,^ 

Example 114: N-ri-(3,4-Dichlorobenzy l)-4-piperidvn-N - (1 H-5-indazolvnamine 
30 HrZilJ°%f Um ° a * 0nate < 138 m 9' 1 0 mmo '. 2 0 eq) was added to a solution of 4-piperidone monohydrate hv- 

r~;rr:*r' chioride (9s - ° 50 - -^zi 

^wt^ltoZZ acetaLT i0n ' ^1°™°™™ was P° u - d **> water, andthe mixture was extracted 

suSbTt^T^J^I t fr r , W8S WaSh6d With Water and saturated brine and was dried over sodium 
« then removed °y distillation under the reduced pressure 

^7L^ m 'T ndaZ l ei ^ 3 m9 ' 0 4 ° mm °'' 0 8 eq) was added to a solut i°n of the resultant oil in methanol Acetic 
acd one drop) was added thereto, and the mixture was stirred at room temperature for 5 mi" A borane *wS£ 
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hon^I .i f 8 C ° m P letlon of reaction, the reaction solution was poured into an aqueous sodium hydroqencar- 
sZlj ^ 1 I"' miXtUre WaS 6XtraCted With ch loroform. The chloroform layer was washed with w2e and 
D Z[»~ XT* "J*" dn6d ° V6r S ° diUm SU ' fale ' and the S0,vent was then removed by distillation under the reduceS 
P oun WOO mq re 53 ^ " ^ ^ chloroform/methane,] to 



pound (100 mg, 53.2%). 
MS m/z: 375 



45 ,,s; s ~ 

J-B7B HZ), 7.31 (1H, dd, d = 1.83, 8,7 Hz), 7.55 (1H, d, J. 1.95 Hz)' 7.58 ^ t^^.^^ 
50 Example 115: N-f1 -(3,4-Dimethvl benzvl)-4-piperidyll-N-(1 H-S-indazolvhamin^ 

l ^^T^ S '' Um ^ 0nate (138 m9 ' 1 ° mm °'' 2 0 eq) was added to a solution of 4-piperidone monohydrate hy 
m" ^ ^ r^:^ 3 re^ benZyl " "* «° ^ 1 ° ^ h — iSS t^e 

55 wifhShv^? C tk P ' e !^ ° f reaCti ° n ' ,he reaCti0 " S0lUti0n was P° ured int o water, and the mixture was extracted 
S!L2 ?h« f 7 I"' 1 aCetatS ,8yer WaS W3Shed With Water and satu rated brine and was dried over^odium 
f™ 6 nt WaS then ^oved by distillation under the reduced pressure 

[0479] 5-Aminoindazole (53 mg. 0.40 mmol, 0.8 eq) was added to a solution of the resultant oil in methanol Acetic 
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acid (one drop) was added thereto, and the mixture was stirred at room temperature for 5 min. A borane-pyridine 
complex (56 mg r 0.60 mmol, 1 .2 eq) was added thereto under ice cooling, and the mixture was stirred at room tem- 
perature for 4 hr. 

[0480] After the completion of the reaction, the reaction solution was poured into an aqueous sodium hydrogencar- 
5 bonate solution, and the mixture was extracted with chloroform. The chloroform layer was washed with water and 
saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
pound (45 mg : 26.9%). 
MS m/z: 335 

10 1 H-NMR 5: 1.32 -1.45 (2H m), 1.94 (2H, d, J = 11.71 Hz), 2.19 (3H, s), 2.13-2.18 (2H, m), 2.21 (3H, s), 2.76- 

2.87 (2H, m), 3.15 - 3.25 (1H, m), 3.43 (2H, s), 5.07 - 5.1 9 (1H. m), 6.66 (1 H, s), 6.81 (1 H, dd, J = 1 .95, 8.78 Hz), 7.01 
(1H, d, J = 7.07 Hz), 7.07 (1H, s), 7.08 (1H, d, J = 7.07), 7.25 (1H, d, J = 8.78 Hz), 7.73 (1H, s), 12.55 (1H, s) 

Example 116: N-(1 H-5-lndazolyl)-N-[1-(2-naphthylmethyl)-4-piperidyl]amine 

[0481] Potassium carbonate (138 mg, 1.0 mmol, 2.0 eq) was added to a solution of 4-piperidone monohydrate hy- 
drochloride (77 mg, 0.50 mmol) and 2-(bromomethyl)naphthalene (110 mg, 0.50 mmol, 1 .0 eq) in acetonitrile, and the 
mixture was stirred at room temperature for 17 hr. 

[0482] After the completion of the reaction , the reaction solution was poured into water, and the mixture was extracted 
20 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. 

[0483] 5-Aminoindazole (53 mg, 0.40 mmol, 0.8 eq) was added to a solution of the resultant oil in methanol. Acetic 
acid (one drop) was added thereto, and the mixture was stirred at room temperature for 5 min. A borane-pyridine 
complex (56 mg, 0.60 mmol, 1 .2 eq) was added thereto under ice cooling, and the mixture was stirred at room terri- 
es perature for 15 hr. 

[0484] After the completion of the reaction, the reaction solution was poured into an aqueous sodium hydrogencar- 
bonate solution, and the mixture was extracted with chloroform. The chloroform layer was washed with water and 
saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
30 pound (98 mg, 54.9%). 
MS m/z: 357 

1 H-NMR 8: 1 .37 - 1 .50 (2H, m), 1 .92 - 2.01 (2H, m), 2.13 - 2.22 (2H m), 2.83 - 2.95 (2H, m), 3.1 8 - 3.29 (1 H, m), 
3.63 - 3.76 (2H, m), 5.10 - 5.15 (1 H, m), 6.67 (1 H, s), 6.82 (1H, dd, J = 1 .95, 8.78 Hz), 7.25 (1 H, d, J = 8.78 Hz), 7.46 
- 7,54 (3H, m) ; 7.73 (1H, s), 7.81 (1H, s), 7.86 - 7.92 (3H S m), 12.55 (1H, s) 

35 

Example 1 1 7: N-[1 -(3-Ruorobenzyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine 

[0485] Potassium carbonate (276 mg, 2.0 mmol, 2.0 eq) was added to a solution of 4-piperidone monohydrate hy- 
drochloride (154 mg, 1 .0 mmol) and 3-fluorobenzyl chloride (145 mg, 1 .0 mmol, 1 .0 eq) in acetonitrile, and the mixture 
40 was stirred at room temperature for 1 7 hr. 

[0486] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. 

[0487] 5-Aminoindazole (1 06 mg, 0.80 mmol, 0.8 eq) was added to a solution of the resultant oil in methanol. Acetic 
45 acid (one drop) was added thereto, and the mixture was stirred at room temperature for 5 min. A borane-pyridine 
complex (112 mg, 1 .20 mmol, 1 .2 eq) was added thereto under ice cooling, and the mixture was stirred at room tem- 
perature for 15 hr. 

[0488] After the completion of the reaction, the reaction solution was poured into an aqueous sodium hydrogencar- 
bonate solution, and the mixture was extracted with chloroform. The chloroform layer was washed with water and 
50 saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
pound (195 mg, 60.0%). 
MS m/z: 324 

1 H-NMR 5: 1 .34 - 1 .45 (2H, m), 1 .94 (2H, d, J = 11 .22 Hz) ; 2.1 1 (2H, t, J = 1 0.73 Hz), 2.79 (2H t d, J = 11 .71 Hz), 
55 3. 1 5 - 3.27 (1 H, m), 3.50 (2H, s), 5.10 (1 H, d, J = 8.05 Hz), 6.66 (1 H, s), 6.81 (1 H, dd, J = 1 .95, 9.03 Hz), 7.63 (1 H, dt, 
J = 2.68, 8.78 Hz), 7.12 (1 H, d, J = 8.78 Hz), 7.15 (1 H, d, J = 7.56 Hz), 7.25 (1 H, d, J = 8.78 Hz), 7.36 (1 H, q, J = 7.34 
Hz), 7.72 (1H,s), 12.55 (1H,s) 
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Example 118: N-(1 H-5-lndazolvn-N.|1-r4- (triflu 0 r 0 methvl) b enzvll-4- P io 6 ridvl) a min P 

SHhvi^lStS acetate* ll 00 ' reaC K^ S ° IUti0n W3S P ° Ur6d int ° Water ' and the mixturewas « d 
«. «J1 xh . 7 u y a,S layer Was washed with water and saturated brine and was dried over sodium 
SS?" S Snt W8S th8n rem0Ved by distillat i°n under the reduced pressure 

' 0 ic^L^o^^ !f ^ WaS added t0 3 S °' Uti ° n ° f the resulta " °« methanol. Acetic 

complex mSfn f ? " f w. m ', XtUre WaS Stirr6d 31 r °° m tem P era ^ a 5 min. A borane-pyridine 

peSe foM5 S " q) ^ ^ ther6t ° Under iCe C °° ling ' and the mixture was a t room tem- 

SUS ^ C °T l6ti0n of the reaction > the reacti °n solution was poured into an aqueous sodium hydroaencar 
bonate solut.cn, and the mixture was extracted with chloroform. The chloroform layer was washed wiKX «nri 

or ssu J T "5 ^ dned ° Ver S ° diUm SUl,a,e " and thS S0lV6nt Was then remoyed'b; SlI^^SuS 
loZ wo mTSir PUrifi6d ^ C0 ' Umn Chr ° mat09raphy [Si ' iCa ael > Preform/methane., to gT^S^ 
MS m/z: 374 

= a?8 Hz >" 7 54 < 2H > d ' J - 8-05 Hz), 7.69 (2H, d, J = 8.05 Hz), 7.73 (1H, s), 12.55 (1H,T' 
Example 1 1 9: N-(1 H-5-lndazolyQ-N-f 1 -O- methoxybenzvlM-piperidyllamine 

Sfh l!h * fte 7 hac ° m P letion of th * reaction, the reaction solution was poured into water, and the mixture was extracted 

^2^T2E!" t I "' aC6tate ' ayer W3S WaSh6d With Water and saturated b^e and 1Z^£?2E2 
f™? ' nt W3S then removed °y distillation under the reduced pressure 

SSJfLf H Am ? Oinda2 °^i 10 l 6 m9 ' °- 8 ° mm °'' 08 eq) was added 10 a solution of 'the resultant oil in methanol Acetic 

peZTe for ' d> ^ th6ret ° Under iCS C00ling < and the mi * ura was stirred at room tern 

35 EIS c i ft t er C ° m u pletion of the reaction - the rea otion solution was poured into an aqueous sodium hydroaencar 

2SL?£T n ' 3 h "^r 6 WaS 6XtraCted With Ch,oroform ' The chlorof °™ was washed wi2 wafer Sd 
^ 1 S and WaS dned ° Ver SOdium Sulfate < and the solvent was then removed by distillation unde the reduced 
pZd vJZZSST PUrmed ^ C0 ' Umn Chr ° mat09raphy [SiliCa ^ criloroform/m^thanol] To gSe tiS^ 
40 MS m/z: 336 

Example 1 20: N-[1-(4-Ethvlbenzvl).4-DiDeridYll-N-(1H-5-indaz 0 l Y n a min Q 

EhS™ C f n 0 " 316 , , (276 m9 ' 2 0 mm °'' 2 0 eq) Was added 10 a soluti on of 4-piperidone monohydrate hv- 
drochlonde (1 54 mg, 1 .0 mmol) and 4-ethylbenzyl chloride [containing 30% of 2-position isomer! Sffi ^ToSmZ 

IIS ' n aCet ° nitrile " andthe mixtur e was stirred at room temperature for 17 hr * 9 ' ' 

SI 2h„f fter t the ^P' 61 ' 0 " ° f the reaction ■ ,ne reaction soluti on was poured into water, and the mixture was extracted 

S fo?i5 hr! ' ^ 3dded thSret ° UPder iCS C0 °' ing - and the mixture was birred at room tern 

bonate s^r^HT' 6 " 0 ", 0 * rSaCti0n ' reaC,i ° n S0,Uti0n Was P° ured int0 an a <^ous sodium hydrogencar- 
bonate solut.cn, and the m.xture was extracted with chloroform. The chloroform .ayer was washed with wS and 
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saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
pound (105 mg, 31.4%). 
MS m/z: 334 

5 1 H-NMR 6: 1 .34 (3H, t, J = 7.56 Hz) ; 1 .47 - 1 .59 (2H, m), 2.09 (2H, d, J = 11.71 Hz), 2.19 (2H, t, J = 10.49 Hz), 

2.90 (2H, d, J = 11 .95 Hz), 3.28 - 3.37 (1 H, m), 3.54 (2H, s), 6.79 (1 H, dd, J = 2.20, 8.29 Hz), 6.81 (1 H, s), 7.1 6 (2H, 
d, J = 8.05 Hz), 7.25 (2H, d, J = 8.05 Hz), 7.29 (1 H, d, J = 8.78 Hz), 7.87 (1H, d, J = 0.98 Hz) 

Example 121: N-[1 -(2-Ethylbenzyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine 

10 

[0501] In the purification of the compound of Example 120 by column chromatography [silica gel, chloroform/meth- 
anol], the 2-position isomer stemmed from the starting compound was obtained (52 mg : .15.5%). 
MS m/z: 334 \ 

1 H-NMR 5: 1.23 (3H, t, J = 7.44 Hz) ; 1.43- 1.55 (2H, m), 2.07 (2H, d, J = 11.95 Hzj; 2.21 (2H,t, J = 10.86 Hz), 
15 2.74 (2H, q, J = 7.48 Hz), 2.89 (2H, d, J = 11.71 Hz), 3.29 - 3.39 (1H, m), 3.54 (2H, s), 6.78 (1H, dd, J = 2.07, 8.66 
Hz), 6.81 (1H, d, J = 1 .71 HZ), 7.11 - 7.25 (3H, m), 7.26 (1H, d, J = 7.81 Hz), 7.32 (1H, d, J = 7.32 Hz), 7.88 (1H. d, J 
= 0.98 Hz) 

Example 122: N-(1 H-5-lndazolyl)-N-[1 -(4-isopropylbenzyl)-4-piperidyl]amine 

20 ' ~ ~~ " " ' 

[0502] Potassium carbonate (276 mg, 2.0 mmol, 2.0 eq) was added to a solution of 4-piperidone monohydrate hy- 
drochloride (154 mg, 1.0 mmol) and 4-isopropylbenzyl chloride [containing 10% of 2-position isomer] (169 mg, 1.0 
mmol, 1.0 eq) in acetonitrile, and the mixture was stirred at room temperature for 17 hr. 

[0503] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
25 with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. , 1 

[0504] 5-Aminoindazole (1 06 mg, 0.80 mmol, 0.8 eq) was added to a solution of the resultant oil in methanol. Acetic 
acid (one drop) was added thereto, and the mixture was stirred at room temperature for 5 min. A borane-pyridine 
complex (112 mg, 1 .20 mmol, 1 .2 eq) was added thereto under ice cooling, and the mixture was stirred at room tern- i 
30 perature for 15 hr. 

[0505] After the completion of the reaction, the reaction solution was poured into an aqueous sodium hydrogencar- - 
bonate solution, and the mixture was extracted with chloroform. The chloroform layer was washed with water and 
saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
35 pound (88 mg : 25.2%). : 
MS m/z: 348 

1 H-NMR 5: 1 .24 (3H, s), 1 .26 (3H, s), 1 .45 - 1 .56 (2H, m), 2.08 (2H, d, J = 12.20 Hz), 2.18 (2H ; t, J = 11 .34 Hz), 
2.86 - 2.29 (3H, m), 3.27 - 3.36 (1H, m), 3.52 (2H, s), 6.80 (1H, dd, J = 2.20, 9.03 Hz), 6.81 (1H } s), 7.18 (2H, d, J = : 
8.05 Hz), 7.25 (2H, d, J = 8.78 Hz), 7.28 (1 H, d, J = 8.54 Hz), 7.87 (1 H, d, J = 0.98 Hz) 

40 

Example 1 23: N-(1 H-5-lndazolyl)-N-[1 -(3-phenoxybenzyl)-4-piperidyl]amine 

[0506] Potassium carbonate (276 mg, 2.0 mmol, 2.0 eq) was added to a solution of 4-piperidone monohydrate hy- 
drochloride (154 mg, 1.0 mmol) and 3-phenoxybenzyl chloride (219 mg, 1.0 mmol 1.0 eq) in acetonitrile, and the ( 
45 mixture was stirred at room temperature for 1 7 hr. i 
[0507] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure. 

[0508] 5-Aminoindazole (106 mg, 0.80 mmol, 0.8 eq) was added to a solution of the resultant oil in methanol. Acetic 
50 acid (one drop) was added thereto, and the mixture was stirred at room temperature for 5 min. A borane-pyridine 
complex (112 mg, 1 .20 mmol, 1 .2 eq) was added thereto under ice cooling, and the mixture was stirred at room tem- 
perature for 15 hr. 

[0509] After the completion of the reaction, the reaction solution was poured into an aqueous sodium hydrogencar- 
bonate solution, and the mixture was extracted with chloroform. The chloroform layer was washed with water and 
55 saturated brine and was dried over sodium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
pound (164 mg, 41.1%). 
MS m/z: 398 
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, «!^ NM ? J J™ 1 56 (2H ' m> ' 2 08 (2H ' d ' J = 12 20 Hz >' 2 ' 13 - 2 23 < 2H ' m >. 2 8 ? (2H, d, J = 11.47 Hz) 3 27 

5 Example 124: N-(1 H-5-lndaz olyl)-N-n -(4-methvl-3-nitrobenzyl)-5-pipericMlamine 

S. 0 r^hLH P °!S Um Ca J onat< ;< 276 m9 ' 2 0 mm °'' 20 eq) was added t0 a soluti °" of 4-piperidone monohydrate hy- 
drochlonde (1 54 mg, 1 .0 mmol) and 4-methyl-3-nitrobenzyl chloride (186 mg, 1.0 mmol, 1 0 eq) in acetonitrile and the 
mixture was stirred at room temperature fori 7 hr. aceronimie, ana tne 

2 Lt Th T 7 1 V 3Cetate ' ayer W8S WaShed With Water and saturated brine ™0 ^s dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure 

[0512] 5-Aminoindazole (106 mg, 0.80 mmol, 0.8 eq) was added to a solution of the resultant oil in methanol Acetic 
?o™Z,T "ToT^ theret °' the miXtUre W3S Stirr6d at r0om ^perature for 5 min. ZZe £££ 
peSe for IsT ' * "° "* ther6t ° Und8r 106 C °° ling ' 8nd the mixture was » at ™ ^ 

E s ^nr a nZ P,e,i0n t ° f reaCti ° n ' thG r6aC,i0n S °' Uti0n W3S p0Ured int0 an a ^ eous sodiu ™ hydrogencar- 
saturld Z n h h" 1 h ^ ^ 6XtraCted ^ chloroform - The ™™«>™ 'aver was washed with water and 

™~ S h ^ S ° diUm SU ' fa,e ' and the S0 ' Vent WaS then removed b V distillati °n ^der the reduced 

pressure. The residue was washed with chloroform to give the title compound as a crystal (1 03 mg 35 5%) 
MS m/z: 366 a '" 

1 H-NMR 8:1.34- 1.46 (2H,m), 1.94 (2H, d, J = 10.98 Hz), 2.13 (2H, t, J = 10.37 Hz) 2 50<3H s) 2 79 <2H d 
, HZ) ' ■ 3 26 (1H ' m) ' 3 56 (2H ' S) ' 511 < 1H ' d ' J = 7 81 W 6 67 (1H, 8) 6 5 I(1H dd - 2 07 8 78 
- =?itfz) ( , l^m s) 8 HZ) ' (1H ' d ' ' = H2) ' (1H ' ^ J = 159 ' )' 7.73 ( (1H: S d )', 7. 9 f(1 7 H ,d J 

Example 125: N-(1- Ethyl-4-piperidyl)-N-(1H-5-indazolvn-amine 

m mi! 1 a nl" E L hy '" 4 " PiPerid0ne (76 mQ) ' 5 - am 'noindazole (67 mg), and acetic acid (0.02 ml) were dissolved in methanol 
(1 ml), and a borane-pynd.ne complex (0.06 ml) was added dropwise to the solution at room temperature The reaction 

7TZ:ZZl JT^T e T e 18 hn A SatUrat6d aqUe ° US S ° diUm "Vdrogencarbonate soLtfon (1m 
was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried 
over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced S^Im^^E 
was purified by HPLC fchloroform/methanol] to give the title compound (50 mg yield 41 %) 

, U1 J?; NMR < CDCI 3. 400 MHz): 1 .06 (t, J = 7.3 Hz, 3H), 1 .42 - 1 .53 (m, 2H), 2.02 - 2.1 7 (m 4H) 2 42 (q J - 7 1 Hz 
2H), 2.86 - 2.95 (m, 2H), 3.21 - 3.33 (m, 1H), 6.70 - 6.76 (m, 2H), 7.23 (d, J = 8.5 Hz, 1 H) 7 81 s i H) 
Mass spectrum (ESI-MS, m/z): 245 (M++1) K ' 

Example 126: N-n-B enzyl-4-piperidyl)-N-(1H-5-indazolyl)amine 

SSm n mlf 1 Z h '" 4 ( ; PiPerid0ne i 635 m9) ' 5 " aminoindazo| e (532 mg), and acetic acid (0.20 ml) were dissolved in meth- 
yl boi ; an e-pyndine complex (0.51 ml) was added dropwise to the so.ution at room temperature. The 

00 mn wa TZl 1 ** 18 hr A S9tUrated 3qUe0US SOdium nydrogencarbonate so.uion 

(10 ml) was then added thereto, and the m.xture was extracted with chloroform-propanol (3/1). The organic layer was 
dried over anhydrous sodium sulfate, and the solvent was removed by distlllatL under the reduced presS^ The 
g Sd%T%) C °' Umn Chr ° mat0graphy ° n SiliCa 9 el tonlorotorm/methanol] to give the title compound (1 So 

1 H-NMR (CDCI 3 , 400 MHz): 1.46 - 1.59 (m, 2H), 2.05 - 2.13 (m, 4H), 2.15 - 2.25 (m 2H) 2 85 - 2 93 Cm 2H1 
3.27 - 3.37 (m,1H), 3.56 (s, 2H), 6.77- 6.82 (m, 2H), 7.24- 7.35 (m, 6H), 7.88 (s 1H) 2.93 (m, 2H), 

50 Mass spectrum (ESI-MS, m/z): 307 (M++1) 

Formation of salt of compound prepared in Example 126 

55 f? 51$l „ Th ! t ° 0mpOUnd P^ared in Example 126 was dissolved in hydrochloric acid-methanol, and the mixture was 
55 then allowed to stand at room temperature for 1 8 hr. The resultant white precipitate was then collected bWirtrttTon 

trtir C oCund methan0 ' had b6en C ° 0,ed " an bath ' and WaS dri6d Und6rthe ^T^l^o Z 



30 



35 



40 



45 



BNSDOCID: <EP 1256574A1_L> 



60 



EP 1 256 574 A1 

Example 127: N-(1-Benzyl-4-piperidyl)-N-(1 H-5-indazolyl)amine hydrochloride 

[0517] 1-Benzyl-4-piperidone (11 .44 ml), 5-aminoindazole (10.42 g), and acetic acid (1 ml) were dissolved in meth- 
anol (1 00 ml), and a borane-pyridine complex (10.10 ml) was added dropwise thereto at room temperature. The reaction 
5 mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (100 ml) 
was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried 
over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. Hydrochloric 
acid-methanol (100 ml) was added to the residue. The mixture was allowed to stand at room temperature for 18 hr, 
and the resultant white precipitate was then collected by filtration, was washed with methanol which had been cooled 
10 jn an ice bath, and was dried under the reduced pressure to give 18.86 g of the title compound. 

1 H-NMR (DMSO-d 6 , 400 MHz): 2.14 - 2.30 (m, 4H), 2.88 - 3.10 (m, 2H), 3.40 - 3.50 (m, 2H), 3.70 - 3.80 (m, 1 H), 
4.25 (s, 2H), 7.26 - 7.76 (m, 6H), 7.99 (s, 1 H), 8.23 (s, 1 H), 1 0.96 (s, 1 H), 11 .45 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 307 (M++1) 

15 Example 128: N-(1 H-5-lndazolyl)-N-(4-piperidyl)amine 

[0518] tert-Butyl-4-oxo-1-piperidine carboxylate (796 mg), 5-aminoindazole (532 mg), and acetic acid (0.2 ml) were 
dissolved In methanol (10 ml), and a borane-pyridine complex (0.51 ml) was added dropwise to the solution at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
20 carbonate solution (1 0 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by column chromatography on silica gel [chloroform/methanol] to give an interme- 
diate (750 mg, yield 60%). 

[0519] This intermediate (107 mg) was dissolved in chloroform (3 ml), and trifluoroacetic acid (2 ml) was added to 
25 the solution. The reaction mixture was stirred at room temperature for 3 hr and was then concentrated, and trifluoro- 
acetic acid was removed. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was then added to the 
residue, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous 
sodium sulfate, and the solvent was removed by distillation under the reduced pressure to give the title compound (24 
mg, yield 56%). 

30 1 H-NMR (CDCI 3 , 400 MHz): 1.28 - 1.42 (m, 2H), 2.08 - 2.17 (m, 2H), 2.70 - 2.80 (m ( 2H), 3.12-3.20 (m, 2H), 

3.34 - 3.45 (m, 1 H), 6.79 - 6.86 (m, 2H), 7.30 (d, J - 8.8 Hz, 1 H), 7.88 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 217 (M + +1) 

Example 129: N-Cyclohexyl-N-(1 H-5-indazolyl)amine 

35 

[0520] Cyclohexanone (59 mg), 5-aminoindazole (67 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 
ml), and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction 
mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) 
was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried 
40 over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue 
was purified by HPLC [chloroform/methanol] to give the title compound (94 mg, yield 87%). 

1 H-NMR (CDCI3, 400 MHz): 1.12-1.30 (m, 3H), 1.33 - 1.46 (m, 2H), 1.62 - 1.72 (m. 1H), 1.72 - 1.83 (m, 2H), 
3.22 - 3.31 (m, 1 H), 6.78 - 6.84 (m, 2H), 7.29 (d, J = 8.5 Hz, 1 H), 7.88 (s, 1 H) 

Mass spectrum (FD, m/z): 215 (M+) 

45 

Example 130: N-(1 H-5-lndazolyl)-N-(1 -phenethyl-4-piperidyl)amine 

[0521] 1-(2-Phenethyl)-4-piperidone (142 mg), 5-aminoindazole (67 mg), and acetic acid (0.02 ml) were dissolved 
in methanol (1 ml), and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. 
so The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer 
was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. 
The residue was purified by HPLC [chloroform/methanol] to give the title compound (1 04 mg, yield 65%). 

1 H-NMR (CDCI3, 400 MHz): 1 .49 - 1 .61 (m, 2H), 2.1 0 - 2.20 (m, 2H), 2.20 - 2.30 (m } 2H), 2.60 - 2.68 (m, 2H), 
55 2.80 - 2.87 (m, 2H), 2.97 - 3.05 (m, 2H), 3.30 - 3.40 (m, 1H) ; 6.79 - 6.84 (m, 2H), 7.18 - 7.23 (m, 3H), 7.26 - 7.33 (m, 
3H), 7.88 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 321 (M++1) 
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Example 131: N-(1 H-5-lndazofyl)-N-[1 -(2-pvridylmethvl)-4-piperidvl]amine 



[0522] 2-(Chloromethyl)pyridine hydrochloride (82 mg), 4-piperidone monohydrate hydrochloride (77 mg) ( and po- 
tassium carbonate (1 38 mg) were dissolved in acetonitrile (1 ml), and the solution was stirred at room temperature for 

5 1 8 hr. The reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0523] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto : and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 

10 drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (85 mg : yield 55%) 

1 H-NMR (CDCI 3 , 400 MHz): 1 .50 - 1 .65 (m, 2H), 2.06 - 2.1 7 (m, 2H), 2.25 - 2.40 (m. 2H), 2.90 - 2.99 (m 2H) 
3.30 - 3.40 (m s 1H), 3.73 (s, 2H), 6.79 - 6.84 (m, 2H), 7.15 - 7.21 (m, 1H). 7.30 (d, J = 8.3 Hz, 1H). 7.44 (d, J = 7 8 Hz' 
1 H), 7.67 (t, J = 7.6 Hz, 1 H), 7.88 (s, 1 H), 8.58 (d, J = 4.2 Hz, 1 H) 

w Mass spectrum (ESI-MS, m/z): 308 (M++1) 

Example 132: N-(1 H-5-lndazolyl)-N-[1 >(3-pyridyimethyl)-4-piperidyl1amine 

[0524] 3-(Chloromethyl)pyridine hydrochloride (82 mg), 4-piperidone monohydrate hydrochloride (77 mg), and po- 
20 tassium carbonate (1 38 mg) were dissolved in acetonitrile (1 ml), and the solution was stirred at room temperature for 
1 8 hr. The reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0525] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
25 added thereto ! and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (57 mg ; yield 47%). 

1H-NMR (CDCI3, 400 MHz): 1.43- 1 .52 (m, 2H), 2.05 - 2.14 (m, 2H), 2.16 - 2.26 (m. 2H), 2.82 - 2 91 (m 2H) 
3.28 - 3.38 (m, 1H), 3.55 (s, 2H), 6.78 - 6.84 (m, 2H), 7.24 - 7.27 (m, 1H), 7.29 (d, J = 9.5 Hz, 1H). 7.68 (d J = 7 6 Hz' 
30 1H), 7.88 (s, 1H),8.52(d, J - 4.6 Hz, 1H), 8.56 (s,1H) 
Mass spectrum (ESI-MS, m/z): 308 (M++1) 

Example 133: N-(1 H-5-lndazolyl)-M-n-(4-pvridvlmethyl)-4-piperidyl1amine 

35 [0526] 4-(Chloromethyl)pyridine hydrochloride (82 mg), 4-piperidone monohydrate hydrochloride (77 mg), and po- 
tassium carbonate (138 mg) were dissolved in acetonitrile (1 ml), and the solution was stirred at room temperature for 
1 8 hr. The reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0527] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 

40 was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto : and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (49 mg : yield 40%). 

1 H-NMR (CDCI3, 400 MHz): 1.46 - 1.59 (m, 2H), 2.06 - 2.15 (m, 2H), 2.17 - 2.29 (m. 2H), 2.80 - 2 90 (m 2H) 

45 3.29 - 3.39 (m, 1H), 3.54 (s, 2H), 6.79 - 6.84 (m f 2H), 7.26 - 7.32 (m, 3H), 7.88 (s. 1H), 8.55 (d, J = 6.1 Hz 2H)' 
Mass spectrum (ESI-MS, m/z): 308 (M++1) 

Example 134: N-[1-(2-Chlorobenzyl)-4-piperidyl1-N-(1 H-5 indazolyl)amine 

50 [0528] 2-Chlorobenzyl chloride (81 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium carbonate 
(138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. The 
reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0529] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 

55 was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (109 mg, yield 80%). 
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1 H-NMR (CDCI 3 , 400 MHz): 1.47 - 1.60 (m, 2H), 2.06 - 2.16 (m, 2H), 2.25 - 2.36 (m, 2H), 2.87 -2.97 (m, 2H), 
3.30 - 3.40 (m, 1 H), 3.67 (s, 2H), 6.78 - 6.84 (m, 2H), 7.1 6 - 7.34 (m, 4H), 7.35 (d, J = 7.8 Hz, 1 H), 7.49 (d, J = 6.8 Hz, 
1H), 7.88 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 341 (M++1) 



Example 1 35: N-[1 -(3-Chlorobenzyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine 

[0530] 3-Chlorobenzyl chloride (81 mg), 4-piperidone monohydrate hydrochloride (77 mg) f and potassium carbonate 
(138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. The 
10 reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 

[0531] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise thereto at room temperature. The reaction mixture was stirred 
at room temperature fori 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added thereto, 
and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium 
sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified by HPLC 
[chloroform/methanol] to give the title compound (104 mg, yield 79%). 

1 H-NMR (CDCI3, 400 MHz): 1.45 - 1.58 (m, 2H), 2.05 - 2.14 (m, 2H), 2.15 - 2.25 (m, 2H), 2.82 - 2.90 (m, 2H), 
3.28 - 3.37 (m, 1 H), 3.52 (s, 2H), 6.78 - 6.83 (m, 2H), 7. 1 8 - 7.26 (m, 3H), 7.29 (d, J = 8.5 Hz, 1 H), 7.35 (s, 1 H), 7.88 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 341 (M + +1) 

20 

Example 1 36: N-[1 -(4-Chlorobenzyl)-4-piperidyi]-N-(1 H-5-indazolyl)amine 

[0532] 4-Chlorobenzyl chloride (81 mg), 4-piperidone monohydrate hydrochloride (77 mg) t and potassium carbonate 
(138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. The 

25 reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 

[0533] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 

30 drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (106 mg, yield 79%). 

1 H-NMR (CDCI3, 400 MHz): 1.45 - 1.59 (m, 2H), 2.05 - 2.13 (m, 2H), 2.13 - 2.25 (m, 2H), 2.81 -2.91 (m, 2H), 
3.25 - 3.37 (m, 1H), 3.51 (s, 2H), 6.78 - 6.82 (m, 2H), 7.27 - 7.32 (m, 6H), 7.87 (s : 1H) 
Mass spectrum (ESI-MS, m/z): 341 (M++1) 

35 

Example 137: N-[1-(4-Fluorobenzyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine 



[0534] 4-Fluorobenzyl chloride (72 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium carbonate 
(138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. The 

40 reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 

[0535] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 

45 drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (102 mg, yield 79%). 

1 H-NMR (CDCI3, 400 MHz): 1.44 - 1.58 (m, 2H), 2.05 - 2.13 (m, 2H), 2.12 - 2.23 (m, 2H), 2.82 - 2.92 (m, 2H), 
3.27 - 3.37 (m, 1H), 3.51 (s, 2H), 6.78 - 6.82 (m, 2H), 6.97 - 7.05 (m, 2H), 7.26 - 7.32 (m, 4H), 7.87 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 325 (M + +1) 

50 

Example 1 38: N-(1 H-5-lndazolyl)-N-[1 -(4-methoxybenzyl)-4-piperidyl]amine 

[0536] 4-Methoxybenzyl chloride (79 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium carbon- 
ate (138 mg) were dissolved in acetonitrile (1 ml), and the mixture was stirred at room temperature for 18 hr. The 
55 reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 

[0537] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
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added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (1 00 mg, yield 74%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.43 - 1.56 (m, 2H), 2.03 - 2.13 (m, 2H), 2.12 - 2.22 (m, 2H), 2.83 - 2.92 (m, 2H) 
3.26 - 3.36 (m, 1H), 3.50 (s, 2H), 3.81 (s, 3H), 6.77 - 6.82 (m, 2H), 6.86 (d, J = 8,8 Hz, 2H), 7.24 (d, J = 8 5 Hz' 2H)' 
7.29 (d, J = 9.0 Hz, 1 H), 7.87 (s, 1 H) ' 

Mass spectrum (ESI-MS, m/z): 337 (M++1) 

Example 1 39: N-(1 H-5-lndazolyl)-N-M -(4-methylbenzyl)-4-piperidyllamine 

[0538] 4-Methylbenzyl chloride (71 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium carbonate 
(138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. The 
reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0539] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydro gen carbon ate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (100 mg, yield 76%). 

1 H-NMR (CDCI3, 400 MHz): 1.44 - 1.57 (m. 2H), 2.03 - 2.13 (m, 2H), 2.12 - 2.23 (m, 2H), 2.34 (s, 3H), 2 84 - 
2.92 (m, 2H), 3.25 - 3.36 (m, 1 H), 3.52 (s, 2H), 6.77 - 6.82 (m, 2H), 713 (d, J = 7.8 Hz, 2H), 7.21 (d, J = 8.1 Hz 2H) 
7.28 (d, J = 8.5 Hz, 1 H), 7.87 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 321 (M++1) 

Example 140: N-(1 H-5-lndazolyl)-N-f1-(3-nitrobenzyl)-4-piperidynamine 

[0540] 3-Nitrobenzyl chloride (86 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium carbonate 
(138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. The 
reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0541] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (91 mg, yield 65%). 

1 H-NMR (CDCI3, 400 MHz): 1.45 - 1 .60 (m, 2H), 2.07 - 2.15 (m, 2H), 2.18 - 2.32 (m, 2H), 2.82 - 2.92 (m, 2H) 
3.30 - 3.40 (m, 1H), 3.63 (s, 2H), 6.79 - 6.84 (m, 2H), 7.31 (d, J = 9.8 Hz, 1H), 7.49 (d, J = 78 Hz, 1H), 7 68 (d J = 
7.1 Hz, 1H), 7.88 (s, 1H), 8.12 (d, J = 6.9 Hz, 1H), 8.23 (s, 1H) 

Example 141 : N-(1 H-5-lndazolyl)-N-f1-(4-nitrobenzyl)-4-piperidyllamine 

[0542] 4-Nitrobenzyl chloride (86 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium carbonate 
(138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. The 
reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0543] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (92 mg, yield 65%). 

1 H-NMR (CDCI3, 400 MHz): 1.46 - 1 .58 (m, 2H), 2.06 - 2.15 (m, 2H), 2.15 - 2.30 (m, 2H), 2.80 - 2.90 (m 2H) 
3.29 - 3.40 (m, 1 H), 3.63 (s, 2H), 6.79 - 6.83 (m, 2H), 7.31 (d, J = 8.8 Hz, 1H), 7.52 (d, J = 8.3 Hz, 2H), 7.88 (s 1H) 
8.19 (d, J = 8.8 Hz, 2H) 

Example 142: N-J1 -r4-(Benzyloxy)benzyl]-4-piperidyl}-N-(1 H-5-indazolynamine 

[0544] 4-Benzyloxybenzyl chloride (116 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium car- 
bonate (138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. 
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The reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0545] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) ; and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 nr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
5 added thereto : and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (124 mg, yield 75%). 

1 H-NMR (CDCI 3> 400 MHz): 1.44 - 1.57 (m, 2H), 2.04 - 2.12 (m, 2H), 2.12 - 2.22 (m } 2H), 2.83 -2.92 (m, 2H), 
3.26 - 3.36 (m, 1H), 3.49 (s, 2H) ; 5.06 (s, 2H), 6.77 - 6.82 (m, 2H), 6.93 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H), 
10 7.25 - 7.46 (m, 6H), 7.87 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 413 (M++1) 

Example 143: N-[1 -(3,5-Dimethoxybenzyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine 

15 [0546] 3,5-Dimethoxybenzyl chloride (94 mg) , 4-piperidone monohydrate hydrochloride (77 mg), and potassium car- 
bonate (138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. 
The reaction mixture was filtered through Celite. and the filtrate was then concentrated to give an intermediate. 
[0547] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) ; and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 

20 was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (102 mg, yield 69%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.45 - 1.59 (m, 2H), 2.04 - 2.13 (m, 2H), 2.14 - 2.25 (m.. 2H), 2.84 - 2.94 (m, 2H), 

25 3.27 - 3.37 (m, 1 H), 3.49 (s, 2H), 3.79 (s, 6H), 6.35 - 6.39 (rn. 1 H), 6.50 - 6.54 (m, 2H), 6.78 - 6.83 (m, 2H), 7.26 - 7.31 
(m, 1H),7.87 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 367 (M++1) 

Example 1 44: N-{1 -[(6-Chloro-1 ,3-benzodioxol-5-yl)methyl]-4-piperidyl}-N-(1 H-5-indazolyl)amine 

30 

[0548] 6-Chloropiperonyl chloride (103 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium car- 
bonate (138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 hr. 
The reaction mixture was filtered through Celite. and the filtrate was then concentrated to give an intermediate. 
[0549] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 

35 a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (120 mg, yield 78%). 

40 1 H-NMR (CDCI 3 , 400 MHz): 1.46 - 1.58 (m, 2H), 2.05 - 2.14 (m, 2H), 2.22 -2.33 (m, 2H), 2.85 -2.93 (m, 2H), 

3.29 - 3.39 (m, 1 H), 3.56 (s, 2H), 5.96 (s, 2H), 6.79 - 6.84 (m, 3H), 7.00 (s, 1 H), 7.30 (d, J = 8.3 Hz, 1 H), 7.88 (s ; 1 H) 
Mass spectrum (ESI-MS, m/z): 385 (M + +1) 

Example 145: 4-{[4-(1 H-5-lndazolylamino)piperidino]-methyl}phenol 

45 

[0550] N-{1-[4-(Benzyloxy)benzyl]-4-piperidyl}-N-(1H-5-indazolyl)amlne (Example 142, 33 mg) and palladium-char- 
coal (10 mg) were suspended in ethanol (3 ml), and the suspension was stirred under a hydrogen atmosphere of 1 
atm at room temperature for 18 hr. The reaction mixture was filtered through Celite, and the filtrate was then concen- 
trated to give the title compound (21 mg, yield 82%). 
so 1 H-NMR (CDCI3, 400 MHz): 1.45 - 1.55 (m, 2H), 2.04 - 2.20 (m, 4H), 2.83 - 2.91 (m : 2H), 3.25 - 3.35 (m, 1H), 

3.47 (s, 2H), 6.70 - 6.83 (m, 3H), 6.76 (d, J = 8.3 Hz, 2H), 7.1 7 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.8 Hz, 1 H), 7.87 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 323 (M++1) 

Example 1 46: N-(1 -Benzyltetrahydro-1 H-pyrrolyl)-N-(1 H-5-indazolyl)amine 

55 3 ^ "~~ ~ ~ 

[0551] 1 -Benzyl-3-pyrrolidinone (105 mg), 5-aminoindazole (67 mg), and acetic acid (0.02 ml) were dissolved in 
methanol (1 ml), and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
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lution (1 ml) was then added thereto, and the mixture was extracted with chloroform-pro pa no I (3/1). The organic layer 
was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. 
The residue was purified by HPLC [chloroform/methanol] to give the title compound (49 mg, yield 34%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.66 - 1.78 (m, 1H), 2.30 - 2.41 (rn, 1H), 2.44 - 2.53 (m, 1H), 2.61 -2.68 (m, 1H), 
2.77 - 2.87 (m, 2H), 3.66 (s, 2H), 4.00 - 4.08 (m, 1 H), 6.73 - 6.76 (m, 1 H), 6.77 - 6.83 (m, 1 H), 7.24 - 7.36 (m, 6H), 7.88 
(s, 1H) 

Mass spectrum (ESI-MS, m/z): 293 (M + +1) 
Formation of salt of compound prepared in Example 146 

[0552] The compound prepared in Example 146 was dissolved in hydrochloric acid-methanol, and the mixture was 
then allowed to stand at room temperature for 18 nr. The resultant white precipitate was then collected by filtration, 
was washed with methanol which had been cooled in an ice bath, and was dried under the reduced pressure to give 
the title compound. 

Example 147: Methyl 3-{[4-(1 H-5-indazolylamino)-piperidino]methyl}benzoate 

[0553] Methyl 3-(chloromethyl)benzoate (92 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium 
carbonate (138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 
hr. The reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0554] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto l and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (62 mg : yield 44%). 

1 H-NMR (CDCI3, 400 MHz): 1.46 - 1.58 (m, 2H), 2.05 - 2.14 (m, 2H), 2.16 - 2.28 (m, 2H), 2.83-2.91 (m, 2H), 
3.26 - 3.37 (m, 1H), 3.60 (s, 2H), 3.92 (s, 3H), 6.78 - 6.83 (m, 2H), 7.29 (d, J = 9.0 Hz, 1H), 7.40 (t, J = 7.7 Hz 1H)' 
7.56 (d, J = 7.6 Hz, 1 H), 7.87 (s, 1 H), 7.94 (d, J = 7.6 Hz, 1 H), 7.99 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 365 (M++1) 



Example 148: Methyl 4-{r4-(1 H-5-indazolylamino)-piperidino1methvl}benzoate 

[0555] Methyl 4-(chloromethyl)benzoate (92 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium 
35 carbonate (138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 
hr. The reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0556] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
40 added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (51 mg ; yield 35%). 

1 H-NMR (CDCI3, 400 MHz): 1.46 - 1.58 (m, 2H), 2.05-2.14 (m, 2H), 2.1 6 - 2.27 (m, 2H), 2.82 -2.92 (m, 2H), 
3.29 - 3.38 (m, 1H), 3.60 (s, 2H), 3.91 (s, 3H), 6.78 - 6.83 (m, 2H), 7.30 (d, J = 9.8 Hz, 1H), 7.42 (t, J = 8.1 Hz, 2H), 
45 7.87 (s, 1 H), 7.99 (d, J = 8.3 Hz, 2H) 

Mass spectrum (ESI-MS, m/z): 365 (M++1) 

Example 149: 4-{[4-(1 H-5-lndazolylamino)piperidtno]-methyl}phenyl acetate 

50 [0557] 4-(Chloromethyl)phenyl acetate (92 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium 
carbonate (138 mg) were dissolved in acetonitrile (1 ml), and the mixture was then stirred at room temperature for 18 
hr. The reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0558] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 

55 was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (33 mg, yield 23%). 
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1 H-NMR (CDCI 3) 400 MHz): 1 .45 - 1 .70 (m, 2H), 2.01 - 2.20 (m, 2H), 2.20 - 2.28 (m, 2H), 2.30 (s, 3H), 2.85 - 
2.94 (m, 2H), 3.28 - 3.38 (m, 1 H), 3.55 (s, 2H), 6.78 - 6.83 (m, 2H), 7.04 (d, J = 8.5, 2H), 7.29 (d, J = 9.8 Hz, 1 H), 7.35 
(d, J = 8.3 Hz, 2H), 7.87 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 365 (M + +1) 

5 

Example 150: N-[1-(2>ChlorO'6-fluorobenzyQ'4-piperidyl]-N-(1 H-S-indazolyQamine 

[0559] 2-Chloro-6-fluorobenzyl chloride (89 mg), 4-piperidone monohydrate hydrochloride (77 mg), and potassium 
carbonate (138 mg) were dissolved In acetonltrlle (1 ml), and the mixture was then stirred at room temperature for 18 

10 hr. The reaction mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 
[0560] This intermediate, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), and 
a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 

is drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (89 mg, yield 62%). 

1 H-NMR (CDCI 3 , 400 MHz): 1 .42 - 1 .55 (m, 2H), 2.03 - 2.12 (m, 2H), 2.30 - 2.40 (m, 2H), 2.91 - 3.00 (m, 2H), 
3.25 - 3.34 (m f 1 H), 3.75 (s t 2H), 6.76 - 6.81 (m, 2H), 6.93 - 7.03 (m, 1 H), 7.17 - 7.23 (m, 2H), 7.25 - 7.33 (m, 1 H), 7.87 
(s, 1H) 

20 Mass spectrum (ESI-MS, m/z): 359 (M + +1) 

Example 151 : N-[1-(2-Chlorobenzyl)tetrahydro-1 H-3-pyrrolyl]-N-(1H-5-indazolyl)amine 

[0561] (R)-(-)-3-Pyrrolidinol hydrochloride (77 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
25 formamide (1 ml), and a solution (1 ml) of 2-chlorobenzyl chloride (112 mg) in acetonitrile was added dropwise thereto 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through 
Celite, and the filtrate was concentrated to give intermediate A. 

[0562] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
30 perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was then concentrated to give intermediate B. 

[0563] This intermediate B and 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 
ml), and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction 

35 mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) 
was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried 
over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue 
was purified by HPLC [chloroform/methanol] to give the title compound (54 mg, yield 41%). 

1 H-NMR (CDCI3, 400 MHz): 1.61 - 1.75 (m, 1H), 2.23 - 2.34 (m, 1H), 2.44 - 2.53 (m, 1H), 2.63 -2.70 (m, 1H), 

40 2.77 - 2.88 (m, 2H), 3.73 (s, 2H), 3.95 - 4.03 (m, 1 H), 6.68 - 6.71 (m, 1 H), 6.72 - 6.77 (m, 1 H), 7.1 1 - 7.1 8 (m, 2H), 7.20 
- 7.24 (m, 1H), 7.26 - 7.30 (m, 1H), 7.40 (d, J = 6.8 Hz, 1H), 7.82 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 327 (M++1) 

Example 152: N-[1 -(3-Chlorobenzyl)tetrahydro-1 H-3-pyrrolyl]-N-(1H-5-indazolyl)amine 
45 ----- " * ' 

[0564] (R)-(-)-3-Pyrrolidinol hydrochloride (77 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1 ml), and a solution of 3-chlorobenzyl chloride (112 mg) in acetonitrile (1 ml) was added dropwise thereto 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through 
Celite, and the filtrate was concentrated to give intermediate A. 

50 [0565] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution in an argon atmosphere at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and was concentrated to give intermediate B. 

55 [0566] This intermediate B and 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 
ml), and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction 
mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) 
was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried 
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over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue 
was purified by HPLC [chloroform/methanol] to give the title compound (94 mg, yield 72%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.68 - 1.79 (m, 1H), 2.30-2.41 (m, 1H). 2.42 - 2.51 (m. 1H), 2.61 -2.67 (m 1H) 
2.76 - 2.86 (m, 2H), 3.62 (a, 2H), 4.01 - 4.08 (m, 1 H), 6.74 - 6.77 (m, 1 H), 6.79 - 6.83 (m, 1 H), 7.1 8 - 7.26 (m 3H)' 7 29 
(d, J = 8.8 Hz, 1H), 7.35 (s, 1H), 7.89 (s, 1H) ' 
Mass spectrum (ESI-MS, m/z): 327 (M++1) 

Example 153: N-[1-(4-Chlorobenzyl)tetrahydro-1 H-3-pyrrolyl1-N-(1 H-5-indazolyl)amine 

[0567] (R)-(-)-3-Pyrrolidinol hydrochloride (77 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1 ml), and a solution (1 ml) of 4-chlorobenzyl chloride (112 mg) in acetonitrile was added dropwise thereto 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through 
Celite, and the filtrate was concentrated to give intermediate A. 

[0568] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution in an argon atmosphere at room temperature 
The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0569] This intermediate B and 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 
ml), and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction 
mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) 
was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried 
over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue 
was purified by HPLC [chloroform/methanol] to give the title compound (88 mg, yield 67%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.67 - 1.77 (m, 1H), 2.30-2.41 (m, 1H),2.41 - 2.50 (m, 1H), 2.59 -2 65 (m 1H) 
2.75 - 2.85 (m, 2H), 3.61 (s, 2H), 4.00 - 4.07 (m, 1 H), 6.73 - 6.76 (m, 1 H), 6.77 - 6.82 (m, 1 H), 7.24 - 7.30 (m, 5H)! 7.88 
(s, 1H) 

Mass spectrum (ESI-MS, m/z): 327 (M++1) 
Example 154: N-f1 -(4-Fluorobenzyl)tetrahvdro-1H-3-pyrrolyl]-N-(1 H-5-indazolyl)amine 

[0570] (R)-(-)-3-Pyrrolidinol hydrochloride (77 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1 ml), and a solution (1 ml) of 4-fluorobenzyl chloride (100 mg) in acetonitrile was added dropwise thereto 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through 
35 Celite, and the filtrate was concentrated to give intermediate A. 

[0571] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0572] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixtu re 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto : and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (55 mg, yield 44%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.67- 1.78 (m, 1 H), 2.30 - 2.40 (m, 1H), 2.41 - 2.50 (m. 1 H), 2 60 - 2 68 (m 1H) 
2.76 - 2.84 (m, 2H), 3.62 (s, 2H). 4.00 - 4.08 (m, 1 H), 6.73 - 6.76 (m, 1 H), 6.76 - 6.81 (m, 1 H), 6.96 - 7.03 (m, 3H)' 7 26 
- 7.32 (m,2H), 7.88 (s, 1H) ' ' 

so Mass spectrum (ESI-MS, m/z): 311 (M++1) 

Example 1 55: N-M -(4-Bromobenzyl)tetrahvdro-1 H-3-pvrrolyl]-N-( 1 H-5-indazolyl)amine 

[0573] (R)-(-)-3-Pyrrolidinol hydrochloride (96 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1ml), and a solution (1 ml) of 4-bromobenzyl bromide (1 75 mg) in acetonitrile was added dropwise thereto 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through 
Celite, and the filtrate was concentrated to give intermediate A. 

[0574] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
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sulfur trioxide-trimethylamine complex (209 mg) was added to the solution in an argon atmosphere at room temperature. 
The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and was concentrated to give intermediate B. 
5 [0575] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
10 by HPLC [chloroform/methanol] to give the title compound (88 mg : yield 59%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.60 - 1.70 (m, 1H), 2.23 - 2.33 (m, 1H), 2.33 - 2.42 (m, 1H), 2.52 -2.58 (m, 1H), 
2.67 - 2.78 (m, 2H), 3.53 (s, 3H), 3.92 - 4.00 (m, 1 H), 6.66 - 6.69 (m, 1 H), 6.70 - 6.75 (m, 1 H), 7.14 (d, J = 8.3 Hz, 2H), 
7.21 (d, J = 9.0 Hz, 1H), 7.36 (d, J = 8.3 Hz, 2H), 7.81 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 371 , 373 (M + , M + +2) 

15 

Example 156: N-(1 H-5-lndazolyl)-N-[1-(4-methoxybenzyl)-tetrahydro-1 H-3-pyrrolyl]amine 

[0576] (R)-(-)-3-Pyrrolidinol hydrochloride (96 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1 ml), and a solution (1 ml) of 4-methoxybenzyl chloride (109 mg) in acetonitrile was added dropwise to 
20 the solution at room temperature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered 
through Celite, and the filtrate was concentrated to give intermediate A. 

[0577] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfurtrioxide-trimethylamine complex (209 mg) was added to the solution in an argon atmosphere at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
25 lution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0578] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixtu re 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 

30 added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (56 mg : yield 44%). 

1 H-NMR (CDCI3, 400 MHz): 1.64 - 1.75 (m, 1H), 2.27 - 2.38 (m, 1H), 2.40 - 2.49 (m, 1H), 2.58 - 2.63 (m, 1H), 
2.74 - 2.88 (m, 2H), 3.58 (s, 2H), 3.77 (s, 3H), 3.97 - 4.05 (m, 1H), 6.70 - 6.73 (m, 1H), 6.75 - 6.78 (m, 1 H), 6.84 (d, J 

35 = 8.8 Hz, 2H), 7.20 - 7.26 (m, 3H), 7.85 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 323 (M 4 +1) 

Example 157: N-(1 H-5-lndazolyl)-N-[1 -(4-methylbenzyl)-tetrahydro-1 H-3-pyrrolyl]amine 

40 [0579] (R)-(-)-3-Pyrrolidinol hydrochloride (96 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1 ml), and a solution (1 ml) of 4-methylbenzyl chloride (98 mg) in acetonitrile was added dropwise thereto 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through 
Celite, and the filtrate was concentrated to give intermediate A. 

[0580] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
45 sulfur trioxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0581] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
so and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto s and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (56 mg : yield 40%). 
55 1 H-NMR (CDCI 3 , 400 MHz): 1.64 - 1 .76 (m, 1H), 2.30 - 2.38 (m, 1H), 2.31 (s, 3H), 2.41 - 2.50 (m, 1H), 2.58 - 

2.65 (m, 1H), 2.75 - 2.85 (m, 2H), 3.56 - 3.65 (m, 2H), 3.95 - 4.05 (m, 1H), 6.71 - 6.73 (m, 1H), 6.74 - 6.79 (m, 1H), 
7.10 (d, J = 7.6 Hz, 2H), 7.20 (d, J = 7.8 Hz, 2H), 7.23 - 7.28 (m, 1H), 7.86 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 307 (M++1) 
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Example 158: N-M H-5-lndazolvl)-N-[1 -(3-nitrobenzyl)-tetrahydro-1 H-3-pyrrolyl]amine 

[0582] (R)-(-)-3-Pyrrolidinol hydrochloride (96 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1 ml), and a solution (1 ml) of 3-nitrobenzyl chloride (120 mg) in acetonitrile was added dropwise to the 
solution at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered 
through Celite, and the filtrate was concentrated to give intermediate A. 

[0583] This intermediate A and triethylamine (0.50 ml) were dissolved In anhydrous dimethyl sulfoxide (1 ml) and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0584] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 mi) were dissolved in methanol (1 ml) 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (81 mg. yield 60%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.63 - 1.74 (m, 1H), 2.26 - 2.36 (m, 1H), 2.37 - 2.46 (m. 1H), 2.55 - 2 63 (m 1H) 
2.69 - 2.84 (m, 2H), 3.67 (s, 2H), 3.96 - 4.03 (m, 1 H), 6.68 - 6.71 (m, 1 H), 6.73 - 6.78 (m, 1 H), 7.23 (d,J = 88 Hz 1 H)' 
7.41 (t, J = 7.8 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.82 (s, 1H), 8.04 (d, J = 8.3 Hz, 1H), 8.16 (s } 1H) ' 
Mass spectrum (ESI-MS, m/z): 338 (M + +1) 

Example 159: N-(1 H-5-lndazolyl)-N-[1 -(4-nitrobenzyl)-tetrahydro-1H-3-pyrrolyllamine 

25 [0585] (R)-(-)-3-Pyrrolidinol hydrochloride (96 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1 ml), and a solution (1 ml) of 4-nitrobenzyl chloride (120 mg) in acetonitrile was added dropwise thereto 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through 
Celite, and the filtrate was concentrated to give intermediate A. 

[0586] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml) and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0587] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (80 mg. yield 60%). 

1 H-NMR (CDCI3, 400 MHz): 1.55 - 1 .75 (m, 1 H), 2.26 - 2.36 (m, 1H), 2.36 - 2.48 (m, 1H), 2.50 - 2 63 (m 1H) 
2.70 - 2.85 ( m) 2H), 3.65 -3.71 (m, 2H), 3.95 - 4.04 (m, 1 H), 6.67 - 6.70 (m, 1 H), 6.75 (d, J = 8.8 Hz 1H) 7 24 fd J = 
8.8 Hz, 1 H), 7.41 - 7.28 (m, 2H), 7.81 (s, 1 H), 8.11 (d, J = 8.5 Hz, 2H) 
Mass spectrum (ESI-MS, m/z): 338 (M++1) 

Example 160: N-f1-( 3,5-Dimethoxybenzyl)tetrahydro-1H-3-pvrrolyl]-N-(1 H-5-indazolyl)amine 

[0588] (R)-(-)-3-Pyrrolidinol hydrochloride (96 mg) and potassium carbonate (268 mg) were dissolved in dimethyl- 
formamide (1 ml), and a solution (1 ml) of 3,5-dimethoxybenzyl chloride (130 mg) in acetonitrile was added dropwise 
thereto at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered 
through Celite, and the filtrate was concentrated to give intermediate A. 

[0589] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml) and a 
sulfurtrioxide-trimethylamine complex (209 mg) was added to the solution in an argon atmosphere at room temperature 
The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0590] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 



30 



35 



40 



45 



50 



55 



BNSDOCID: «cEP 1256574A1_I_> 



70 



EP 1 256 574 A1 



added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (72 mg, yield 51%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.67 - 1.77 (m, 1H), 2.28 - 2.39 (m, 1H), 2.42 -2.51 (m, 1H), 2.61 -2.69 (m, 1H) t 
5 2.74 - 2.88 (m, 2H), 3.53 - 3.63 (m, 2H), 3.75 (s, 6H), 4.00 - 4.1 0 (m, 1 H), 6.32 - 6.35 (m, 1 H), 6.48 - 6.51 (m, 2H), 6.72 
- 6.74 (m, 1 H), 6.75 - 6.80 (m, 1 H), 7.23 - 7.29 (m, 1 H), 7.86 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 353 (M++1) 

Example 161 : N-[1-(2-Chlorobenzyl)-3-piperidyl]-N-(1 H-SnndazolyQamine 

10 

[0591] 3-Hydroxypiperidine (71 mg) and potassium carbonate (138 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 2-chlorobenzyl chloride (112 mg) in acetonitrile was added dropwise thereto at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the 
filtrate was concentrated to give intermediate A, 

15 [0592] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfu r trioxide-trimethylamine complex (209 mg) was added to the solution in an argon atmosphere at room temperature. 
The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and was concentrated to give intermediate B. 

20 [0593] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 

25 by HPLC [chloroform/methanol] to give the title compound (85 mg, yield 63%). 

1 H-NMR (CDCI3, 400 MHz): 1.42 - 1.74 (m, 4H), 2.31 - 2.53 (m, 3H), 2.65 - 2.75 (m, 1H), 3.51 -3.60 (m, 3H), 
6.71 - 6.79 (m, 2H), 7.07 - 7.18 (m, 2H), 7.21 (d, J = 8.8 Hz, 1H), 7.28 (dd, J = 1 .7 Hz, 7.6 Hz, 1H), 7.34 - 7.42 (m, 1H), 
7.78 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 341 (M++1) 

30 

Example 162: N-[1-(3-Chlorobenzyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine 

[0594] 3-Hydroxypiperidine (71 mg) and potassium carbonate (1 38 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 3-chlorobenzyl chloride (112 mg) in acetonitrile was added dropwise thereto at room temper- 
35 ature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the 
filtrate was concentrated to give intermediate A. 

[0595] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution in an argon atmosphere at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
40 lution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0596] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 

45 added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (63 mg, yield 46%). 

1 H-NMR (CDCI3, 400 MHz): 1.49 - 1.65 (m, 2H), 1.68 - 1.78 (m, 2H), 2.33-2.54 (m, 3H), 2.60 -2.73 (m, 1H), 
3.42-3.54 (m,2H), 3.54-3.64 (m, 1H), 6.78-6.86 (m, 2H), 7.16-7.22 (m, 3H), 7.27 (d, J = 8.8 Hz, 1H), 7.34 (s, 1H), 

50 7.85 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 341 (M++1) 

Example 1 63: N-[1 -(4-Chlorobenzyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine 

55 [0597] 3-Hydroxypiperidine (71 mg) and potassium carbonate (138 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 4-chlorobenzyl chloride (113 mg) in acetonitrile was added dropwise thereto at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the 
filtrate was concentrated to give intermediate A. 
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[0598] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml) and a 
su'furtnox ld e-tr(methylaminecomplex(209mg)w 

JSLTT W J!f ! tirr6d 31 r °° m tem P eraturefor 18 hr. A saturated aqueous sodium hydrogencarbonate so- 

UZL T Sth ! n added ' and ^mixture wasextracted with chloroform. The organic layerwas dried overanhydrous 
sodium sulfate and was concentrated to give intermediate B. /"'"us, 

[0599] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) 
and a borane-pyndme complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 

JLTZ J mo ™ r P Z aXUre f ° r 1 8 hr A SatUrated aqUe0US sodium nydrogencarbonate solution (1 ml) Sen 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 

by HPLC [chloroform/methanol] to give the title compound (39 mg yield 29%) 

1 H-NMR (CDCI 3> 400 MHz): 1.43 -1 .57 (m, 2H), 1.62 - 1.74 (m, 2H), 2.20 - 2.40 (m, 3H) 2 63 - 2 70 (m W) 
3.33-3.48(m > 2H) I 3.48.3.58(mJH),e.72.6.78 (m,2H).7.1B-7.24(m,5H) 7 79 (s 1H) 2 - 70 < m ' 1H >> 
Mass spectrum (ESI-MS, m/z): 341 (M++1) 

Example 164: N-f1-(4-Fluorobenzv l)-3-piperidvl1-N-(lH-5-indazolyl)amine 

[0600] 3-Hydroxypiperidine (71 mg) and potassium carbonate (1 1 3 mg) were dissolved in dimethylformamide (1 ml) 
andasolut,on(1 ml) of 4-fluorobenzyl chloride (1 00 mg) in acetonitrile was added dropwise thereto a. room temperature 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 
was concentrated to give intermediate A. " iraB 
SI • Tt !! S interm ® diate ^ and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
olt IT T y,amme COm P' ex < 209 m 9) was addad to the solution under an argon atmosphere at room tern 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organ* layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediates 

EEJL ™ S inte 7 ediate ?' 5 - ami "°i" d azole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
andaborane-pyndine complex (0.06 ml) was added dropwise to thesolution at room temperature. The reaction mixture 
ZEST f r0 °™ * mPeratUre 1 ° r 1 8 ^ A SatUrat6d aqU60US SOdium hydrogencarbonate so.ution (1 ml) was then 
Tr^T T. "IT* W3S 6XtraCted With chl °roform-propanol (3/1). The organic layer was dried over anhy- 

b?HP? c / 8 S n Rt WaS rem ° Ved bV diSti " ati0n Underthe reduced P ressure - The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (20 mg yield 15%) 

1 H-NMR (CDCI 3 , 400 MHz): 1.43 - 1.58 (m, 2H), 1 .60 - 1.75 (m, 2H), 2.20 - 2.40 (m 3H) 2 61 - 2 75 (m 1H> 
35 Mass spectrum (ESI-MS, m/z): 325 (M + +1) ' 

Example 165: N-f1-( 4-Bromobenzvl)-3-piperidvll-N-(1 H-5-indazolyl)amine 

LnH°f UT^^fl u" 6 (7 1 m9) aPd potassium carbonate (1 1 3 mg) were dissolved in dimethylformamide (1 ml) 
and a solution (1 ml) of 4-bromobenzyl bromide (1 74 mg) in acetonitrile was added dropwise thereto at room temper- 

mrl ^ 1 m t , Ure WaS Stirr6d 31 r °° m tem P erature for 18 hr and was then filtered through Celite, and the 

filtrate was concentrated to give intermediate A. 

[0604] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml) and a 

The reaction mixnjre was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (1 ml) was then added thereto, and the mixture was extracted with ch.oroform. The organic layer was dried over 
anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0605] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) 

and a borane-pyndme complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 

a*L7Z f r °° m t t h emperatUre for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 

. J ' T. T* 1 " 6 eXtraCt6d With chl °"> f °™-propanol (3/1). The organic layer was dried over anhy- 

ZhplcZ SU t % S n ' Vent ^ rem0V6d bV diS,l " ati0n UPder the reduced P^ssure The residue was purified 

py HPLC [chloroform/methanol] to give the title compound (62 mg yield 40%) 

SS « „ R (CDC ' 3 ' 400 MHZ): 1 42 ■ 1 57 (m ' 2H) ' 1 60 - 1 73 < m ' 2H >' 2 20 - 2-38 (m, 3H), 2.60 - 2 75 (m 1 H) 

j = 8 ; 3 hz '™ (m ' 1 H) ' 671 ' 678 (m> 2H)i 714 (d ' J = 81 Hz - 2H) - 7 * (d > j - 85 H2 > 1 H * 7 3 * 2: 

Mass spectrum (ESI-MS, m/z): 385, 387 (M + , M++2) 
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Example 1 66: N-(1 H-5-lndazolyl)-N-[1 -(4-methoxybenzyl)-3-piperidyl]amine 

[0606] 3-Hydroxypiperidine(71 mg) and potassium carbonate (113 mg) were dissolved in dimethyfformamide (1 ml), 
and a solution (1 ml) of 4-methoxybenzyl chloride (109 mg) in acetonitrile was added dropwise thereto at room tem- 
5 perature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite, and the 
filtrate was concentrated to give intermediate A. 

[0607] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
10 bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0608] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
and aborane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 

15 added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (25 mg : yield 19%). 

1 H-NMR (CDCI 3> 400 MHz): 1 .43 - 1 .56 (m, 2H), 1 .60 - 1 .73 (m, 2H), 2.23 - 2.40 (m, 3H), 2.61 - 2.80 (m, 1 H), 
3.33 - 3.47 (m, 2H), 3.48 - 3.58 (m, 1 H), 3.72 (s, 3H), 6.74 (s, 1 H), 6.78 (d, J = 8.8 Hz, 2H), 7,1 6 (d, J = 8.5 Hz, 2H), 

20 7.21 (d, J = 8.5 Hz, 1 H), 7.79 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 337 (M + +1) 

Example 1 67: N-(1 H-5-lndazolyl)-N-[1 -(4-methylbenzyl)-3-piperidyl]amlne 

25 [0609] 3-Hydroxypiperidine (71 mg) and potassium carbonate (113 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 4-methylbenzyl chloride (98 mg) in acetonitrile was added dropwise thereto at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 
was concentrated to give intermediate A. 

[0610] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
30 sulfur trioxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0611] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
35 and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (28 mg. yield 22%). 
40 1 H-NMR (CDCI 3 , 400 MHz): 1.42- 1 .57 (m, 2H), 1.60 - 1.72 (m, 2H), 2.26 (s, 3H), 2.24 - 2.39 (m, 3H), 2.62 - 

2.75 (m, 1H), 3.35 -3.48 (m, 2H), 3.48 - 3.58 (m, 1H), 6.71 - 6.78 (m, 2H), 7.05 (d, J = 7.8 Hz, 2H), 7.14 (d, J = 8.1 
Hz, 2H), 7.21 (d, J = 8.8 Hz, 1H), 7.79 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 321 (M++1) 

45 Example 1 68: N-(1 H-5-lndazolyl)-N-[1 -(3-nitrobenzyl)-3-piperidyl]amine 

[061 2] 3-Hydroxypiperidine (71 mg) and potassium carbonate (113 mg) were dissolved in dimethylformamide (1 ml) , 
and a solution (1 mi) of 3-nitrobenzyl chloride (1 20 mg) in acetonitrile was added dropwise thereto at room temperature.; 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 

so W as concentrated to give intermediate A. 

[0613] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml), and a 
sulfur trioxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 

55 dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0614] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
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added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 

^nf ^r Um SU ' fate ' and the S °' Vent WaS removed b V distillation underthe reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (60 mg. yield 43%) 

1 H-NMR (CDCI 3 , 400 MHz): 1.52 - 1.66 (m, 2H), 1.71 - 1.84 (m, 2H), 2.26 - 2.50 (m, 3H), 2.70 - 2.80 (m 1H) 
3 52 - 3.65 (m, 3H), 6.77 - 6.85 (m, 2H), 7.27 (d, J = 8.8 Hz, 1 H), 7.44 (dd, J = 7.8 Hz, 8.1 Hz, 1 H), 7.63 (d, J = 6 8 Hz 
1H), 7.83(s,1 H), 8.07 (d, J = 8.3 Hz, 1H), 8.23(s,1 H) 
Mass spectrum (ESI-MS, m/z): 352 (M + +1) 

Example 1 69: N-( 1 H-5-lndazolvl)-N-n -(4-nitrobenzyl)-3-piperidyllamine 

[061 5] 3-Hydroxypiperidine (71 mg) and potassium carbonate (113 mg) were dissolved in dimethylformamide (1 ml) 
and a solution (1 ml) of 4-nitrobenzyl chloride (1 20 mg) in acetonitrile was added dropwise thereto at room temperature' 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 
was concentrated to give intermediate A. 

'5 [0616] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml) and a 
sulfur tnoxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

20 [0617] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation underthe reduced pressure. The residue was purified 

zs by HPLC [chloroform/methanol] to give the title compound (35 mg. yield 25%) 

1 H-NMR (CDCI3, 400 MHz): 1.51 - 1.68 (m, 2H), 1.69 - 1.86 (m, 2H), 2.26 - 2.47 (m, 3H), 2.71 -2.83 (m 1H) 

a o u" 3 o^ (m ' 3H> ' 6 79 " 6 83 (m ' 2H) ' 7 28 (d ' J = 9 5 HZ ' 1H >' 7 49 < d ' J = 8 5 Hz ' 2H >> 7 -84 (s, 1H), 8.15 (d, J = 
8.8 Hz, 2H) 

Mass spectrum (ESI-MS, m/z): 352 (M++1) 
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Example 170: N-f1-(3,5-D imethoxvbenzyl)-3-piperidvl]-N-(1H-5-indazolyl)amine 



[0618] 3-Hydroxypipendine (71 mg) and potassium carbonate (1 1 3 mg) were dissolved in dimethylformamide (1 ml) 
and a solution (1 ml) of 3,5-dimethoxybenzyl chloride (130 mg) in acetonitrile was added dropwise thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite and 
the filtrate was concentrated to give intermediate A. 

[0619] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 ml) and a 
sulfur tnoxide-trimethylamine complex (209 mg) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0620] This intermediate B, 5-aminoindazole (53 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml) 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sod urn sulfate, and the solvent was removed by distillation underthe reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound (55 mg. yield 38%) 

1 H-NMR (CDCI3, 400 MHz): 1.40- 1 .57 (m, 2H), 1 .62 - 1.75 (m, 2H), 2.20 - 2.43 (m, 3H), 2 70 - 2 80 (m 1H) 

» Hz 3 V H t' 7 7 79 m (s 2 1 H) 3 ' 50 " 3 ' 6 ° 1 H> ' 3 (S ' 6H) ' 6 (S ' 1 H) ' 6 (S ' 2H) ' 6 72 " 6 79 (m ' 2H) ' 7 22 (d ' J = 8 * 
Mass spectrum (ESI-MS, m/z): 367 (M + +1) 

Example 171 : N1-Benzyl-N4-(1H-5-indazolyl)-1 ,4-cyclohexanediamine 

55 f.° 621 , J J: 4 - C y clohexanedione monoethylene ketal (3.90 g), 5-aminoindazole (2.66 g), and acetic acid (0.5 ml) were 
dissolved in methanol (50 ml), and a borane-pyridine complex (2.50 ml) was added dropwise to the solution at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydroqen- 
carbonate solution (50 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ) The 
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organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by column chromatography on silica gel [chloroform/methanol] to give intermediate 
A (4.09 g, yield 75%). 

[0622] Intermediate A was dissolved in acetic acid-water (1 : 1 , 50 ml), and the mixture was then stirred at 80°C for 
s 3 hr. The reaction mixture was concentrated to remove a major part of acetic acid. A saturated aqueous sodium hy- 
drogencarbonate solution was then added to the residue, and the mixture was extracted with chloroform-propanol 
(3/1). The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under 
the reduced pressure. The residue was purified by column chromatography on silica gel [chloroform/methanol] to give 
intermediate B (3.21 g, yield 93%). 
10 [0623] This intermediate B (11 5 mg), benzylamine (64 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 
ml), and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction 
mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) 
was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried 
over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue 
is was purified by preparative TLC [chloroform/methanol] to give the title compound as a mixture of two diastereoisomers 
(1 : 1)(43 mg, yield 13%). 

[0624] 1 H-NMR (CDCI 3 , 400 MHz) (mixture of two diastereoisomers): 1.08- 1.22 (m,2H), 1.32- 1.46 (m,2H), 1.64 
- 1 .92 (m, 8H), 2.05 - 2.1 4 (m, 2H), 2.17 - 2.25 (m, 2H), 2.56 - 2.67 (m, 1 H), 2.74 - 2.83 (m, 1 H), 3.22 - 3.31 (m, 1 H), 
3.53 (m, 1H), 3.86 (s, 2H), 3.87 (s, 2H), 6.75 - 6.86 (m, 4H), 7.23 - 7.45 (m, 12H), 7.86 (s, 1H), 7.88 (s, 1H) 
20 Mass spectrum (ESI-MS, m/z): 321 (M + +1) 

Example 1 72: N1 -(1 H-5-lndazolyl)-N4-phenyl-1 ,4-cyclo-hexanediamine 

[0625] 1 ,4-Cyclohexanedione monoethylene ketal (3.90 g), 5-aminoindazole (2.66 g), and acetic acid (0.5 ml) were 
25 dissolved in methanol (50 ml), and a borane-pyridine complex (2.50 ml) was added dropwise to the solution at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (50 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by column chromatography on silica gel [chloroform/methanol] to give intermediate 
30 A (4.09 g, yield 75%). 

[0626] Intermediate A was dissolved in acetic acid-water (1 : 1 , 50 ml), and the mixture was stirred at 80°C for 3 hr. 
The reaction mixture was concentrated to remove a major part of acetic acid. A saturated aqueous sodium hydrogen- 
carbonate solution was then added to the residue, and the mixture was extracted with chloroform-propanol (3/1). The 
organic layer was dried over anhydrous sodium su Ifate, and the solvent was removed by distillation under the reduced 
35 pressure. The residue was purified by column chromatography on silica gel [chloroform/methanol] to give intermediate 
B (3.21 g, yield 93%). 

[0627] This intermediate B (115 mg). aniline (56 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
and a borane-pyridine complex (0.06 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 

40 added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by HPLC [chloroform/methanol] to give the title compound as one diastereoisomer (12 mg, yield 8%). 

1 H-NMR (CDCIg, 400 MHz): 1.25 - 1.35 (m, 2H), 1.65 - 1.95 (m, 4H), 2.18 - 2.32 (m, 2H), 3.27-3.36 (m, 1H), 
3.47 - 3.57 (m, 1H), 6.56 - 6.64 (m, 2H), 6.65 - 6.72 (m, 2H), 6.78 - 6.84 (m, 2H), 7.13 - 7.20 (m, 2H), 7.30 (d, J = 9.0 

45 Hz, 1H), 7.89 (s, 1H) 

Example 173: N1-(1 H-5-lndazolyl)-2-(benzylamino)-acetamide 

[0628] 2-[(Tert-butoxycarbonyl)amino]acetic acid (963 mg), 5-aminoindazole (665 mg), and dimethylaminopyridine 
50 (10 mg) were dissolved in dimethylformamide (20 ml). N-[3-(Diethylamino)propyl]-N'-ethylcarbodiimide hydrochloride 
(1.54 g) and 1-hydroxybenzotriazole (1 .22 g) were added to the solution at 0°C. The reaction mixture was stirred at 
room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (20 ml) was then added thereto, 
and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium 
sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified by column 
55 chromatography on silica gel [chloroform/methanol] to give intermediate A (849 mg, yield 59%). 

[0629] Intermediate A was dissolved in chloroform (5 ml), and trifluoroacetic acid (5 ml) was added to the solution 
at room temperature. The reaction mixture was stirred at room temperature for 3 hr and was then concentrated to 
prepare intermediate B. 
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[0630] Intermediate B (546 mg), benzaldehyde (106 mg), and acetic acid (0.05 ml) were dissolved in methanol (2 
ml), and sodium triacetoxyboro hydride (212 mg) was added to the solution at 0°C. The reaction mixture was stirred at 
room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was then added thereto, 
and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium 
sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified by column 
chromatography on silica gel [chloroform/methanol] to give the title compound (121 mg, yield 43%). 

1 H-NMR (CDCI 3 , 400 MHz): 3.46 (s, 2H), 3.86 (s, 2H), 7.25 - 7.46 (m. 7H), 8.02 (s, 1 H), 8. 1 0 (bs, 1 H), 9 31 (bs 1 H) 

Mass spectrum (ESI-MS, m/z): 281 (M++1) 



10 Example 174: N1-Benzyl-N2-(1H-5-indazolvl)-1 ,2-ethane-diamine 

[0631] N1-(1H-5-lndazolyl)-2-(benzylamino)acetamide (Example 173) (56 mg) was dissolved in tetrahydrofuran (1 
ml), and a borane-tetrahydrofuran complex (1.0 ml) was added to the solution at room temperature. The reaction 
mixture was stirred at 50°C for 6 hr, and 1 N hydrochloric acid (0.5 ml) was then added, followed by stirring at the same 
is temperature for one hr. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was added thereto, and the 
mixture was extracted with chloroform-propanol (3/1 ). The organic layer was dried over anhydrous sodium sulfate, and 
the solvent was removed by distillation under the reduced pressure. The residue was purified by preparative TLC 
[chloroform/methanol] to give the title compound (23 mg, yield 43%) 

1 H-NMR (CDCI 3 , 400 MHz): 2.86 - 2.91 (m, 2H), 3.16 - 3.21 (m, 2H), 3.76 (s, 2H), 6.66 - 6.82 (m, 2H) 7 18 - 
20 7.24 (m, 6H), 7.81 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 267 (M++1) 



Example 1 75: N1 -(1 -Benzyl-4-piperidyl)-N1 -(1 H-5-indazolyl)acetamide 
Example 1 76: 1 -{5-f (1 -Benzyl-4-piperidyl)aminoH H-5-indazolyl)-1 -ethanone 

[0632] N-(1-Benzyl-4-piperidyl)-N-(1H-5.indazolyl)amine (Example 126) (153 mg), triethylamine (0.14 ml), and 
dimethylaminopyridine (5 mg) were dissolved in chloroform (1ml), and acetic anhydride (0.048 ml) was added dropwise 
to the solution at 0°C. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium 
hydrogencarbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol 
(3/1). The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under 
the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give a compound of Example 1 75 
(11 mg, yield 6%) and a compound of Example 1 76 (40 mg, yield 23%). 



35 Example 1 75 

[0633] 1 H-NMR (CDCI 3 , 400 MHz): 1 .23 - 1 .40 (m, 1 H), 1 .50 - 1 .70 (m, 1 H), 1 .70 - 1 .80 (m, 1 H), 1 .82 - 1 92 (m 1 H) 
2.02 (s, 3H), 2.11 - 2.29 (m, 2H), 2.11 - 2.29 (m, 2H), 2.91 - 3.08 (m, 2H), 3.48 (d, J = 12.7 Hz, 1H), 3.55 (d, J J 13 0 
Hz, 1 H), 4.66 - 4.76 (m, 1 H), 6.92 - 6.98 (m, 1 H), 7.20 - 7.27 (m, 6H), 7.52 (s, 1 H), 8.05 (s, 1 H) 
40 Mass spectrum (ESI-MS, m/z): 349 (M++1) 



Example 176 

[0634] 1 H-NMR (CDCI 3> 400 MHz): 1.50 - 1.62 (m, 2H), 2.05 - 2.13 (m, 2H), 2.18-2.28 (m, 2H), 2.73 (s 3H) 2 85 
- 2.95 (m, 2H), 3.30 - 3.40 (n% 1 H), 3.58 (s, 2H), 6.73 - 6.76 (m, 1 H), 6.84 - 6.89 (m, 1 H), 7.24 - 7.36 (m, 5H) 7 94 (s 
1H), 8.19 (d, J = 9.0 Hz, 1H) V ' 

Mass spectrum (ESI-MS, m/z): 349 (M++1) 



Example 177: 1-Benzyl-4-piperidvK1H-5-indazolyl)ether 

[0635] 4-Amino-m-cresol (123 mg), potassium acetate (244 mg), and acetic anhydride (0.47 ml) were suspended in 
chlorobenzene (2 ml), and isoamyl nitrate (0.20 ml) was added to the suspension at 80°C. The reaction mixture was 
stirred at the same temperature for 18 hr, water (1 ml) was then added thereto, and the mixture was extracted with 
chloroform. The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation 
under the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give intermediate A. 
[0636] Intermediate A was dissolved in hydrochloric acid-methanol (2 ml), and the mixture was then stirred at 80°C 
for 5 hr. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was added to the reaction mixture, and the 
mixture was extracted with chloroform-propanol (3/1 ). The organic layer was dried over anhydrous sodium sulfate and 
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the solvent was removed by distillation under the reduced pressure to give intermediate B. 

[0637] This intermediate B, 1 -benzyl-4-hydroxypiperidine (1 05 mg), and triphenylphosphine (131 mg) were dissolved 
in tetrahydrofuran (1 ml), and diethyl azodicarboxylate (0.20 ml) was added to the solution at room temperature. The 
reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution 
5 (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was 
dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The 
residue was purified by HPLC [chloroform/methanol] to give the title compound (35 mg, yield 11%). 

1 H-NMR (CDCI 3 , 400 MHz): 1 .71 - 1 .84 (m, 2H), 1 .92 - 2.00 (m, 2H), 2.20 - 2.30 (m.. 2H), 2.65 - 2.75 (m, 2H), 
3.48 (s, 2H), 4.1 6 - 4.28 (m, 2H), 6.96 - 7.03 (m, 1 H), 7.07 - 7.09 (m, 1 H), 7.20 - 7.28 (m, 5H), 7.30 (d, J = 9.0 Hz, 1 H), 
10 7.89 (s,1H) 

Mass spectrum (ESI-MS, m/z): 308 (M + +1) 

Example 178: N1-(4-Pyridyl)-2-(2,4,6-trichlorophenoxy)-acetamide 

15 [0638] 4-Aminopyridine (266 mg, 1 .96 mmol, 1 .0 eq), WSC- HCI (451 mg, 2.35 mmol, 1 .2 eq), and HOBt-H 2 0 (320 
mg, 2.35 mmol, 1 .2 eq) were added to a solution of the carboxyl compound (500 mg, 1 .96 mmol) prepared in Example 
16 in dimethylform amide, and the mixture was stirred at room temperature for 1 6 hr. 

[0639] After the completion of the reaction, the reaction solution was poured into water, and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
20 sulfate. The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography [silica gel, chloroform/methanol] to give the title compound (276 mg, 42.6%). 
MS m/z: 330, 332 

1 H-NMR 6: 4.69 (2H, s), 7.67 (2H, dd, J = 1 .59, 4.76 Hz), 7.70 (2H, s), 8.46 (2H, dd, J = 1 .59, 4.76) : 1 0.51 (1 H, s) 

25 Intermediate 1: 1 H-5-lndazolol 

[0640] 4-Amino-m-cresol (12.3 g), potassium acetate (24.4 g), and acetic anhydride (47.1 ml) were suspended in 
chlorobenzene (200 ml), and isoamyl nitrate (0.20 ml) was added to the suspension at 80°C. The reaction mixture was 
stirred at the same temperature for 1 8 hr. Water (1 00 ml) was then added thereto, and the mixture was extracted with 
30 chloroform. The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation 
under the reduced pressure. The residue was purified by column chromatography on silica gel [chloroform/methanol] 
to give intermediate A. 

[0641] Intermediate A was dissolved in hydrochloric acid-methanol (200 ml), and the mixture was then stirred at 
80°C for 5 hr. A saturated aqueous sodium hydrogencarbonate solution (200 ml) was added to the reaction mixture, 
35 and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium 
sulfate, and the solvent was removed by distillation under the reduced pressure to give the title compound (7.99 g). 
1 H-NMR (CDCI3, 400 MHz): 6.95 (d : J = 8.8 Hz, 1 H), 7.03 (s, 1 H), 7.31 (d, J = 8.8 Hz, 1 H), 7.88 (s, 1 H) 

Intermediate 2: 1 H-5-lndazolecarboxylic acid 

40 

[0642] Methyl 4-amino-3-methylbenzoate (0.85 g), potassium acetate (1 .47 mg), and acetic anhydride (1 .42 ml) were 
suspended in chlorobenzene (20 ml), and isoamyl nitrate (1 .17 g) was added to the suspension at 80°C. The reaction 
mixture was stirred at the same temperature for 18 hr. Water (20 ml) was then added thereto, and the mixture was 
extracted with chloroform. The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed 

45 by distillation under the reduced pressure. The residue was dissolved in hydrochloric acid-methanol (20 ml), and the 
mixture was then stirred at 80°C for 5 hr. A saturated aqueous sodium hydrogencarbonate solution (20 ml) was added 
to the reaction mixture, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over 
anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was 
purified by chromatography on silica gel [chloroform/methanol] to give intermediate A. 

so [0643] Intermediate A was dissolved in methanol (20 ml), and a 3 N aqueous sodium hydroxide solution (3 ml) was 
added thereto. The reaction mixture was stirred at room temperature for 18 hr. The solvent was then removed by 
distillation under the reduced pressure, and the residue was purified by ODS chromatography [water/aceto nit rile] to 
give the title compound (0.32 g). 

Mass spectrum (ESI-MS, m/z): 161 (M+-1) 

55 

Example 179: Tert-butyl (1H-5-indazolylamino)-1-pyrrolidinecarboxylate 

[0644] (R)-(-)-3-Pyrrolidinol hydrochloride (1 .23 g) was dissolved in a 3 N aqueous sodium hydroxide solution (10 
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S ^trZ Z ( ° ° f Carbonate (2.40 g) in THF was added dropwise thereto at room temperature 

IZ Z I h W \ S S i' rred 31 r °° m tem P erature for <"» hr and was then extracted with ethyl acetate. The organfc 
ayer was dried over anhydrous sodium sulfate and was concentrated to give intermediate A 

[0645] This intermediate A and triethylamine (2 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml) and a 

^irTK 6 f " minS C ° mPleX (4 44 9) WaS 3dded t0 the SO,Ution under an atmosphere at room tern 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydZencar- 

Sried ove h n 2 T thSn 3dded ther6t0 ' 8nd th6 miXtUre W3S extracted with cnlor ° f °™- or^ ay er W a S 
dned over anhydrous sodium sulfate and was concentrated to give intermediate B 

[0646] Th.s intermediate B, 5-aminoindazole (0.98 g), and acetic acid (0.2 ml) were dissolved in methanol (10 ml) 
and a borane-pyndine complex (1.0 ml) was added dropwise to the solution at room temperature. The reason mixtu e 
JLlZrl' and JTT"* 1 8 " A aqUe ° U * SOdiUm ^-carbonate so.ution (1 0 m O wa Then 

.f t JT e T S GXtraCted Wlth chlorafo ^-P^Panol (3/1 ). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by chromatography on silica gel [chloroform/methanol] to give the title compound (1 59 q) 

1 H-NMR (CDCI 3 , 400 MHz): 1 .44 (s, 9H), 1 .68 - 1 .78 (m, 1 H), 1 .96 - 2.06 (m ' 1 H) 2 85 - 3 00 fm 1 M 3 m 

Example 180: Tert-b utyl 3-(1H-indazolylaminoH-piperidinecarboxylate 

f?n 47 l J-"y dro 'Wiperidlne(1 .01 g) was dissolved in a 3 N aqueous sodium hydroxide solution (10 ml) and a solution 
(10 ml) of d.-tert-butyl dicarbonate (2.40 g) in THF was added dropwise thereto at room temperatu e The reaction 

dried oin t T ^ T tem P eratUre f0r one nr and was ^en extracted with ethyl acetate. The organiser was 
dned over anhydrous sodium sulfate and was concentrated to give intermediate A 

25 l ° 6 **] . ™ S interm _ e diate A and triethylamine (2 ml) were dissolved in anhydrous dimethyl sulfoxide (1 0 ml) and a 

The rea^mT 6 " T**" ^ 9> * S0 ^ 0n * " arg °" at room X-ature 

The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydroqencamonare so ' 
lut»n (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic laye^as drted 
over anhydrous sodium sulfate and was concentrated to give intermediate B 

30 ^hor?' 8 inte ™ ediate B ; 5 - aminoindazole 9>- and acetic acid (0.2 ml) were dissolved in methanol (10 ml) 
and a borane-pyndine complex (1 ml) was added dropwise to the solution at room temperature. The reaction mixtu e 

^LTZ ? r °° h t temPeratUre f ° r 1 8 hr A SatUra,6d aqU60US sodium hydrogencarbonate solutio " k ml) wasS 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhv 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure Th 7es2llZ P Z d 
by chromatography on silica gel [chloroform/methanol] to give the title compound (2 30 q) P 

A m / SI^S?^ I 400 MHZ): 144 (S> 9H) ' 1 - 83 " 2 02 < m ' 3H >' 21S " 2 25 (^.' 1H) 3.30 - 3.56 (m 4H) 3 98 - 
4.10 (m, 1H), 4.40 - 4.46 (m, 1H), 6.77 - 6.81 (m, 2H), 7.30 (d, J = 8.3 Hz, 1H), 7.88 (s, 1H) 

Intermediate 3: 4-( 1H-5-lndazolylamino)-1-cvclohexanone 

[0650] 1 4-Cyclohexanedione monoethylene ketal (3.90 g), 5-aminoindazole (2.66 g), and acetic acid (0 5 mh were 

temotrl"^ an °' ! 5 ° ml> ' and 3 b0rane ^ ridine com P' a * <?■«> ml) was added d^pwise to the so, In a room 
temperature. The reaction mixture was stirred at room temperature for 18 hr, was then cooled to room temperature 

iodium hvdro^n^ „ ? ?T e was K concentrated t0 r ^°ve a major part of acetic acid. A saturated aqueous 

IZZXZ rT^rZ^ H 3S H hen add6d 10 thS r6SidUe ' and the miXture was extracted w " h chloLrm- 

unTr tt T! h 9 TJ dned ° VSr anh y drous sodium sulfate, and the solvent was removed by distillation 

t^rs 

50 1H), SfigSt Z ^z^ ^s 2 ^) 231 - 6H) ' - - 4 <- "» < d < J = "» Hz, 

Intermediate 4: 4-(5-lsoquinolylamino)-1 -cyclohexanone 
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[0651 ] 1 4-Cyclohexanedione monoethylene ketal (6.2 g) t 5-amino-isoquinoline (4.3 g), and acetic acid (0 5 ml) were 
tenZlZ Th ' 50 m,) ' 8 b0rane -^ idine — P«« (4-0 ml) was added dropwise to the sZon a ZoZ 
ZZTZ f ?h ^ m,Xt r ^ at r °° m tem P erature for 1 8 hr, was then cooled to room temperature 

and was concentrated. The res.due was dissolved in acetic acid-water (1:1, 50 ml), and the mixture was the sS 
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at 80°C for 3 hr. The reaction mixture was concentrated to remove a major part of acetic acid. A saturated aqueous 
sodium hydrogencarbonate solution was then added to the residue, and the mixture was extracted with chloroform- 
propanol (3/1 ). The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation 
under the reduced pressure. The residue was purified by column chromatography on silica gel [chloroform/methanol] 
5 to give the title compound (5.8 g). 

1 H-NMR (CDCI 3 , 400 MHz): 1 .83 - 1 .96 (m, 2H), 2.40 - 2.60 (m, 6H), 3.90 - 4.00 (m, 1 H), 4.22 - 4.31 (m, 1 H), 
6.85 (d, J = 7.6 Hz, 1H), 7.35 (d, J = 8.1 Hz, 1H), 7.47 (t, J = 7.8 Hz, 1H),7.53 (d, J = 6.1 Hz, 1H), 8.47 (d, J = 6.1 Hz, 
1H), 9.16 (s, 1H) 

10 Example 181: N-(1 H-5-lndazolyl)-N-(4-piperidyl)amine 

[0652] Example 1 79 (450 mg) was dissolved in chloroform (3 ml), and 95% trifluoroacetic acid (3 ml) was added 
dropwise to the solution at room temperature. The reaction mixture was stirred at room temperature for 2 hr and was 
then concentrated to give the title compound (420 mg). 
15 Mass spectrum (ESI-MS, m/z): 203 (M++1) 

Example 182: N-(1 H-5-lndazolyl)-N-tetrahydro-1 H-3-pyrrolylamtne 

[0653] Example 1 80 (474 mg) was dissolved in chloroform (3 ml), and 95% trifluoroacetic acid (3 ml) was added 
20 dropwise to the solution at room temperature. The reaction mixture was stirred at room temperature for 2 hr and was 
then concentrated to give the title compound (510 mg). 
Mass spectrum (ESI-MS, m/z): 217 (M++1) 

Example 1 83: N-[1 -(Cyclohexylmethyl)-4-piperidyl]-N-(1 H-5-indazo1yl)amine 

25 

[0654] 4-Piperidone hydrochloride monohydrate (77 mg) and cyclohexanecarboxyaldehyde (62 mg) were dissolved 
in methanol (1 ml), and sodium triacetoxyborohydride (106 mg) was added to the solution. The reaction mixture was 
stirred at room temperature for 1 8 hr. Further, 5-aminoindazole (54 mg) was added thereto, and the mixture was stirred 
for 30 min. A borane-pyridine complex (0.05 ml) was added thereto. The reaction mixture was stirred at room temper- 
so aturefor 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added thereto, and the mixture 
was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the 
solvent was removed by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/meth- 
anol] to give the title compound (15 mg). 

1 H-NMR (CDCI3, 400 MHz): 0.80 - 0.90 (m, 2H), 1 .1 0 - 1 .30 (m, 2H), 1 .30 - 1 .59 (m, 3H), 1 .60 - 1 .80 (m, 6H), 
35 2.03 - 2.20 (m, 6H), 2.80 - 2.90 (m, 2H), 3.25 - 3.35 (m, 1 H), 6.75 - 6.82 (m, 2H), 7.28 (d, J = 8.8 Hz, 1 H), 7.86 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 313 (M++1) 

Example 184: N-(1 H-5-lndazolyl)-N-(1-pentyl-4-piperidyl)amine 

40 [0655] 4-Piperidone hydrochloride monohydrate (77 mg) and valeraldehyde (43 mg) were dissolved in methanol (1 
ml), and sodium triacetoxyborohydride (106 mg) was added to the solution. The reaction mixture was stirred at room 
temperature for 18 hr. Further, 5-aminoindazole (54 mg) was added thereto. The mixture was stirred for 30 min, and 
a borane-pyridine complex (0.05 ml) was added thereto. The reaction mixture was stirred at room temperature for 18 
hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added, and the mixture was extracted 

45 with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the solvent was re- 
moved by distillation under the reduced pressure. The residue was purified by HPLC [g chloroform/methanol] to give 
the title compound (2 mg). 

Mass spectrum (ESI-MS, m/z): 287 (M + +1) 

50 Example 185: N-(1 -Hexyl-4-piperidyl)-N-(1 H-5-indazolyl)-amine 

[0656] 4-Piperidone hydrochloride monohydrate (77 mg) and capronaldehyde (50 mg) were dissolved in methanol 
(1 ml), and sodium triacetoxyborohydride (1 06 mg) was added to the solution. The reaction mixture was stirred at room 
temperature for 18 hr. Further, 5-aminoindazole (54 mg) was added thereto, and the mixture was stirred for 30 min, 
55 followed by the addition of a borane-pyridine complex (0.05 ml). The reaction mixture was stirred at room temperature 
for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added thereto, and the mixture 
was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the 
solvent was removed by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/meth- 
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anol] to give the title compound (2 mg). 

Mass spectrum (ESI-MS, m/z): 301 (M + +1) 

Example 186: N-( 1H-5-lndazolvl)-N-(1-isobutyl-4-piperidyl)amine 

Mm? Jf'T d T r0£ L hl0rid6 monoh y drate < 77 m 9> a " d isobutylaldehyde (36 mg) were dissolved in methanol 
tZt 1 ^'"^^orohydride (1 06 mg) was added thereto. The reaction mixture was stirred at room tem 
ZT J ' 5 - A 1 min / olndazole < 54 m 9> ^s further added thereto, and the mixture was stirred for 30 min and a 

U h aZT* (0 °l ml) ^ the " add6d theret °- The reacti0n mixture was sti ™ d * ™m temperature for 

1,1' t h T ! d a T e ° US SOd ' Um h y dro 9 enca *°n a te solution (1 ml) was then added thereto, and the mixture was 
extracted with chloroform-propanol (3/1 ). The organic layer was dried over anhydrous sodium sulfate and tne solvem 

z Esssir the reduced pressure ' The residue was puri,ied by hplc ^~:^z 

Mass spectrum (ESI-MS, m/z): 272 (M++1) 
Example 1 87: N-(1 H-5-lndazolvO-N -ri -(2-phenvlDropyl)-4-piperidvl1amine 

S2S m* hydrochloride m °nohydrate (77 mg) and 2-phenylpropionaldehyde (68 mg) were dissolved in 
methanol (1 m ), and sod,um triacetoxyborohydride (106 mg) was added to the solution. The reaction mixture was 
for 30 mii Z T °1 1 8 hr 5 - Aminoindaz ° le < 54 ^9) was further added thereto, and the mixture was slimed 

IZ^Z'rlT?* h 1 f ° f b0rane -Py ridine com P le * (0 05 ml). The reaction mixture was stirred at room 

temperature for 1 8 hr. Asaturated aqueous sodium hydrogencarbonate solution (1 ml) was then added and the mixture 

s'olvent wT ,H f! 0 Z f °T Pr0Pan0i (3/1) - The ° r9aniC ' ayer Was dried ™ anh V d ™ s sodium s"a^ and the 
solvent was removed by delation underthe reduced pressure. The residue was purified by HPLC [chlorofomVmeth 
25 anol] to give the title compound (21 mg). <uiofm/mein 
Mass spectrum (ESI-MS, m/z): 335 (M + +1) 

Example 1 88: N-f1 -(2-Cvclohexenvlm ethvl)-4-piperidvl1-N-(1 H-5-indazolyn amin fl 

30 [0659] 4-Piperidone hydrochloride monohydrate (77 mg) and 1 ,2,3,6-tetrahydrobenzaldehyde (55 mg) were dis- 
solved in methanol (1 m.), and sodium triacetoxyborohydride (1 06 mg) was added to the solution. The reTct on nature 
was stirred at room temperature for 1 8 hr. Further, 5-aminoindazole (54 mg) was added thereto and the mZZ Zs 
stirred for 30 mm, followed by the addition of a borane-pyridine complex (0 05 ml). The reaction £ e wTsti red at 
aZhTnSr^ 6 Z hr t A f atU h rated aqU60US S ° diUm W^encarbonate solution (1 ml) waSaS , 
suit 1 Z T 6 f raCt6d W ' th chloroform -P ra P a "o' (3/D. The organic layer was dried over anhydrous sodfum 

Tc S 12 T° Ved ^ diSti " ati0n Und6r the redUCed P ressure ' The residue was purified by HPLC 

[chloroform/methanol] to give the title compound (6 mg). 

Mass spectrum (ESI-MS, m/z): 301 (M 4 +1) 
Example 189: (4- Benzylpiperazino)(1H-5-indazolyl)-methanone 

diS u ,fl^r Zy H IP t er ^! ne ( ! 5 f m9) and 1H - 5 - inda *°^arboxylic ^ (intermediate 2) (243 mg) were dissolved in 
SSSErSS? ? ^^y'-S-O^i^thylaminopropyD-carbodiimide hydrochloride (263 mg), 1-hydroxy- 
benzotr azole (225 mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was st rred 
anrith" mperature for 1 8 hr - A saturated aqueous sodium hydrogencarbonate solution (2 ml) was t™dde^mereTo 
suSa S ZT T 6 f raCtSd W ' th chloroform -P rc P a no' (3/D- The organic layer was dried over anhydrous sodTum 
ESE=K=aSS^ - — — - — - P-* d * HPLC 

ih), ass ^Th,^ (s 2 ;H) 2 8 8o oiTs 320 • 41 ° (m > 6H> ' 718 ■ 733 ^ 738 « j = " 

Mass spectrum (ESI-MS, m/z): 321 (M + +1) 

Example 190: N5-(1-Benzyltetrahvdro-1 H-3-pvrrolvn-1H-5-indazolecarboxy amirip 

55 ES 6 h • ^^"^'^^m'^Py^lidine (256 mg) and 1 H-5-indazolecaraoxylic acid (intermediate 2) (243 mg) were dis- 
solved ,n drmethylformam.de (3 ml), and 1 -ethyl-3-(3-dimethylaminopropy.)-carbodiimide hydrochloride (383 mot* hy- 
droxybenzotnazole (306 mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction Sure was 
stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (2 ml) wasThen added 
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thereto, and the mixture was extracted with chloroform- prop a no I (3/1 ). The organic layer was dried over anhydrous 
sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified by 
HPLC [chloroform/methanol] to give the title compound (21 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1.90 - 2.03 (m, 1H), 2.37 - 2.57 (m, 2H), 2.73 - 2.83 (m, 1H), 3.02-3.12 (m, 1H), 
5 3.20 - 3.32 (m, 1 H), 3.83 (s, 2H), 4.79 - 4.89 (m, 1 H), 7.23 - 7.40 (m, 6H), 7.81 (d, J = 8.8 Hz, 1 H), 8.07 (s, 1 H), 8.24 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 321 (M++1) 

Example 191: N5-(1 -Benzyltetrahydro-1 H-3-pyrrolyl)-1 H-5-indazolecarboxyamide 

10 [0662] 4-Amino-1-benzylpiperidine (280 mg) and 1 H-5-indazolecarboxylic acid (intermediate 2) (243 mg) were dis- 
solved in dimethylformamide (3 ml), and 1 -ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride (383 mg), 1 -hy- 
droxybenzotriazole (306 mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was 
stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was then added 
thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous 

15 sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified by 
HPLC [chloroform/methanol] to give the title compound (42 mg). 

1 H-NMR (CDCI3, 400 MHz): 1.60 - 1.80 (m, 2H), 1.95 - 2.08 (m, 2H), 2.20 - 2.32 (m, 2H), 2.90 -2.98 (m, 2H), 
3.07 (s, 2H), 3.80 - 3.86 (m, 1H), 7.16 - 7.40 (m, 5H), 7.46 (d, J = 8.8 Hz, 1H), 7.75 (d, J = 8.8 Hz, 1H), 8.07 (s, 1H), 
8.14 (s, 1H) 

20 Mass spectrum (ESI-MS, m/z): 335 (M + +1) 

Example 192: Ethyl 4-(1H-5-indazolylamino)-1-cyclohexanecarboxylate 

[0663] Ethyl 4-oxocyclohexanecarboxylate (0.85 g) and 5-aminoindazole (0.60 g) were dissolved in methanol (10 
25 ml) thereto, and a borane-pyridine complex (0.81 ml) was added dropwise to the solution at room temperature. The 
reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution 
(10 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was 
dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The 
residue was purified by chromatography on silica gel [chloroform/methanol] to give the title compound (1 .37 g) as 
30 substantially 1 : 1 enantiomers. 

1 H-NMR (CDCI3, 400 MHz): 1.15-1.23 (m, 6H), 1.40 - 1.56 (m, 3H), 1.60 - 1.70 (m, 3H), 1.74 - 1.82 (m, 1H), 
1.87 - 2.05 (m, 5H), 2.15 - 2.32 (m, 3H), 2.40 - 2.48 (m, 1H), 3.14 - 3.23 (m, 1H), 3.38 - 3.46 (m, 1H), 4.03 - 4.14 (m, 
4H), 6.75 - 6.99 (m, 4H), 7.23 (d, J = 8.8 Hz, 2H), 7.81 (s, 1H), 7.83 (s, 1H) 

35 Example 193: Ethyl 2-(1 H-5-indazolylamino)-1-cyclohexanecarboxylate 

[0664] Ethyl 2-oxocyclohexanecarboxylate (0.85 g) and 5-aminoindazole (0.60 g) were dissolved in methanol (10 
ml), and a borane-pyridine complex (0.81 ml) was added dropwise to the solution at room temperature. The reaction 
mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (10 ml) 
40 was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried 
over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue 
was purified by chromatography on silica gel [chloroform/methanol] to give the title compound (1 .37 g) as substantially 
1 : 1 enantiomers. 

1 H-NMR(CDCI 3 ,400MHZ): 1.10 (t, J = 7.1 Hz, 3H), 1 .13 (d, J = 7.3 Hz, 3H), 1 .33 - 1 .46 (m, 4H), 1.55- 1.75 (m, 
45 5H), 1.80 - 1.88 (m, 1H), 1.90 - 1.99 (m, 2H), 2.10 - 2.20 (m, 1H), 2.25 - 2.37 (m, 1H), 2.78-2.88 (m, 2H), 3.49 (dt, J 
= 3.9 Hz, 1 0.5 Hz, 1 H), 3.67 - 3.74 (m, 2H), 3.94 - 4. 1 0 (m, 5H), 6.75 - 6.95 (m, 4H), 7.23 (d, J = 8.5 Hz, 2H), 7.81 (s, 2H) 

Example 1 94: (3R)-1 -Benzyltetrahydro-1 H-3-pyrrolyl(1 H-5-indazolyl)ether 

50 [0665] 1H-5-lndazolol (intermediate 1) (67 mg), (S)-1 -benzyl-3-pyrrolidinol (89 mg), and triphenylphosphine (131 
mg) were dissolved in tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was 
added thereto at room temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous 
sodium hydrogencarbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform- 
propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation 

55 under the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (42 
mg). 

1 H-NMR (CDCI3, 400 MHz): 1.94 -2.02 (m, 1H), 2.21 -2.33 (m, 1H), 2.48 - 2.63 (m, 1 H), 2.65 - 2.77 (m, 2H), 
2.90-3.00 (m, 1H), 3.60 (d, J = 12.7 Hz, 1H), 3.65 (d, J = 12.7 Hz, 1H), 4.73 - 4.84 (m, 1H), 6.92 (s, 1H), 6.97 (d, J = 
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9.0 Hz, 1H), 7.20 - 7.31 (m, 6H), 7.88 (s, 1H). 

Example 1 95: (3S)-1 -Benzyltetrahydro-1 H-3-pyrrolyl(1 H-5-indazolyi)ether 

[0666] (R)-(-)-Pyrrolidinol hydrochloride (73 mg) and potassium carbonate (165 mg) were dissolved in dimethylfor- 
mamide (1 ml), and a solution (1 ml) of benzyl chloride (70 mg) in acetonitrile was added dropwise thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite. and 
the filtrate was concentrated to give intermediate A. 

[0667] 1 H-5-lndazolol (intermediate 1 ) (67 mg), intermediate A, and triphenylphosphine (1 31 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (45 mg). 

1 H-NMR (CDCI 3> 400 MHz): 1.94 - 2.02 (m, 1H), 2.21 - 2.33 (m, 1H), 2.48 - 2.63 (m. 1H), 2.65-2.77 (m, 2H), 
2.90 - 3.00 (m, 1 H), 3.60 (d, J = 1 2.7 Hz, 1 H), 3.65 (d, J = 12.7 Hz ; 1 H), 4.73 - 4.84 (m, 1 H), 6,92 (s, 1 H), 6.97 (d, J = 
9.0 Hz, 1 H), 7.20 - 7.31 (m, 6H), 7.88 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 294 (M++1) 

Example 196; 1-Benzyl-3-piperidyl(1 H-5-indazolyl)ether 



[0668] 3-Hydroxypiperidine (61 mg) and potassium carbonate (165 mg) were dissolved in dimethylform amide (1 ml), 
and a solution (1 ml) of benzyl chloride (70 mg) in acetonitrile was added dropwise thereto at room temperature. The 
reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate was 

25 concentrated to give intermediate A. 

[0669] 1 H-5-lndazolol (intermediate 1 ) (67 mg), intermediate A, and triphenylphosphine (1 31 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ). The 

^0 organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (46 mg). 
Mass spectrum (ESI-MS, m/z): 308 (M++1) 



Example 197: 1 H-5-lndazolyl(1 -methvf-3-piperidvl)ether 

[0670] 1 H-5-lndazolol (intermediate 1 ) (67 mg), 1 -methyl-3-hydroxypiperidine (58 mg), and triphenylphosphine (131 
mg) were dissolved in tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was 
added thereto at room temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous 
sodium hydrogencarbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform- 
propanol (3/1 ). The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation 
under the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (36 
mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1,45 - 1.50 (m, 1H), 1.50 - 1.65 (m, 1H), 1.75 - 1,90 (m, 1H), 1.90 -2.05 (m, 1H) 
2.05 - 2.25 (m, 2H), 2.25 (s, 3H), 2.50 - 2.60 (m, 1 H), 2.85 - 2.95 (m, 1 H), 4.26 - 4.36 (m, 1 H), 7.02 (d, J = 9.0 Hz 1 H) 
45 7.13 (s, 1H), 7.30 (d, J = 9.0 Hz, 1H), 7.88 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 232 (M + +1) 

Example 198: 1 H-5-lndazolyl(1 -methyl-3-piperidyl)ether 

[0671] 1H-5-lndazolol (intermediate 1) (67 mg), 1-methyl-3-hydroxypiperidine (58 mg), and triphenylphosphine (131 
mg) were dissolved in tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was 
added thereto at room temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous 
sodium hydrogencarbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform- 
propanol (3/1 ). The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation 
under the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (36 

mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1 .14 (t, J = 7.2 Hz, 3H), 1 .70 - 1 .90 (m, 3H), 1 .96 - 2.05 (m, 1 H), 2.21 - 2.36 (m 1 H) 
2.38 - 2.50 (m, 1 H), 2.80 - 2.91 (m, 1 H), 2.93 - 3.05 (m, 1 H), 3.15 - 3.25 (m, 1 H), 3.85 (dd, J = 6.8 Hz, 9.0 Hz' 1 H)' 
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3.98 - 4.06 (m, 1H), 7.04 - 7.10 (m, 2H), 7.35 (d, J = 9.8 Hz, 1H), 7.94 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 246 (M++1) 

Example 1 99: 1 -(3-Cyclohexenylmethyl)-3-piperidyl(1 H-5-indazolyl)ether 

5 

[0672] 3-Hydroxypiperidine (71 mg) and 1 ,2,3,6-tetrahydrobenzaldehyde (77 mg) were dissolved in methanol/THF 
(1:1,2 ml), and sodium triacetoxyborohydride (211 mg) was added by portions to the solution at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer 
10 was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure to 
give intermediate A. 

[0673] 1H-5«lndazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
's carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (20 mg). 
Mass spectrum (ESI-MS, m/z): 312 (M++1) 

20 Example 200: 1-(2-Chlorobenzyl)-4-piperidyl(1 H-5-indazolyl)ether 

[0674] 4-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 2-chlorobenzyl chloride (1 00 mg) in acetonitrile was added dropwise thereto at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the 

25 filtrate was concentrated to give intermediate A. 

[0675] 1 H-5-lndazolo (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature: The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 

30 organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (2 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1 .80 - 1 .92 (m, 2H), 1 .95 - 2.08 (m, 2H), 2.30 - 2.45 (m, 2H), 2,76 - 2.90 (m, 2H), 
3.58 - 3.70 (m, 2H), 4.27 - 4.36 (m, 1 H), 7.08 (d, J = 9.0 Hz, 1 H), 7.14 (s, 1 H), 7.24 - 7.28 (m, 3H), 7.33 (d, J = 8.0 Hz, 
1H), 7.37 (d, J = 9.0 Hz, 1H), 7.94 (s, 1H) 

35 Mass spectrum (ESI-MS, m/z): 342 (M++1) 

Example 201 : 1-(3-Chlorobenzyl)-4-piperidyl(1 H-5-indazolyl)ether 

[0676] 4-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml), 
40 and a solution (1 ml) of 3-chlorobenzyl chloride (100 mg) in acetonitrile was added dropwise thereto at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the 
filtrate was concentrated to give intermediate A. 

[0677] 1 H-5-lndazolol (intermediate 1 ) (67 mg), intermediate A, and triphenylphosphine (1 31 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 

45 temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ). The 
organic layer was dried over anhydrous sodium suffate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (7 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1 .79 - 1 .92 (m, 2H), 1 .95 - 2.08 (m, 2H), 2.20 - 2.40 (m, 2H), 2.68 - 2.80 (m, 2H), 

50 3.48 (s, 2H), 4.23-4.35 (m, 1H), 7.06 (d, J = 9.0 Hz, 1 H), 7.14 (s, 1H), 7.18 - 7.28 (m, 3H), 7.34 (s, 1H), 7.37 (d, J = 
9.0 Hz, 1H), 7.94 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 342 (M++ 1) 

Example 202: 1-(4-Chlorobenzyl)-4-piperidyl(1 H-5-indazolyl)ether 

55 

[0678] 4-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 4-chlorobenzyl chloride (100 mg) in acetonitrile was added dropwise thereto at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the 
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filtrate was concentrated to give intermediate A. 

[0679] 1 H-5-lndazolo! (intermediate 1 ) (67 mg), intermediate A, and triphenylphosphine (1 31 mg) were dissolved in 
tetrahydrof uran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 

s carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ) The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (4 mg) 

1 H-NMR (CDCI 3 , 400 MHz): 1.76 - 1.92 (m, 2H), 1.95 - 2.08 (m, 2H), 2.20 - 2.40 (m, 2H), 2.68 - 2 80 (m 2H) 
3.48 (s, 2H), 4.23 - 4.36 (m, 1H), 7.05 (d, J = 9.0 Hz, 1H), 7.13 (s, 1H), 7.24 - 7.28 (m, 4H), 7.36 (d, J = 9.0 Hz, 1H), 

'0 7.94 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 342 (M++1) 
Example 203: 1-(4-Fluorobenzyl)-4-piperidyl(1H-5-indazolvl)ether 

[0680] 4-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml) 
and a solution (1 ml) of 4-fluorobenzyl chloride (86 mg) in acetonitrile was added dropwise thereto at room temperature' 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite and the filtrate 
was concentrated to give intermediate A. 

[0681] 1 H-5-lndazolo (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (1 31 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ) The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (7 mg) 

1 H-NMR (CDCI3, 400 MHz): 1.72 - 1 .85 (m, 2H), 1 .88 - 2.03 (m, 2H), 2.15 - 2.33 (m, 2H), 2.60 - 2 75 (m 2H) 
3.44 (s, 2H), 4.20 - 4.30 (m, 1H), 6.88 - 6.97 (m, 2H), 7.01 (d, J = 9.0 Hz, 1 H), 7.08 (s, 1 H), 7.20 - 7.28 (m 2H)' 7 31 
(d, J = 9.0 Hz, 1H),7.89(s, 1H) " 
Mass spectrum (ESI-MS, m/z): 326 (M++1) 

Example 204: 1H-5-lndazolvl[1-(3-nitrobenzvl)-4-piperidyl1ether 

[0682] 4-Hydroxypiperidine (61 mg) and potassium carbonate (165 mg) were dissolved in dimethylformamide (1 ml) 
and a solution (1 ml) of 3-nitrobenzyl chloride (1 03 mg) in acetonitrile was added dropwise thereto at room temperature' 
The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite, and the filtrate 
35 was concentrated to give intermediate A. 

[0683] 1H-5-lndazolol (inteimediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ) The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (11 mg) 

1 H-NMR (CDCI3, 400 MHz): 1.80 - 1 .92 (m, 2H), 1 .95 - 2.08 (m, 2H), 2.28 - 2.40 (m, 2H) 2 68 - 2 80 (m 2H) 
3.61 (s, 2H), 4.28 - 4.38 (m, 1H), 7.07 (d, J = 9.0 Hz, 1H), 7.36 (d, J = 8.8 Hz, 1H), 7.49 (dd, J = 5.6 Hz 7 8 Hz' 1H)' 
7.67(d,J = 6.8Hz,1H),7.95(S,1H),8.10(d,J = 8.0Hz,1H),8.21 (s,1H) 

Example 205: 1H-5-lndazolvlf1-(4-nitrobenzyl)-4-piperldyllether 

[0684] 4-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml) 
and a solution (1 ml) of 4-nitrobenzyl chloride (1 03 mg) in acetonitrile was added dropwise thereto at room temperature' 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 
was concentrated to give intermediate A. 

[0685] 1 H-5-lndazolol (intermediate 1 ) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ) The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (7 mg) 

1 H-NMR (CDCI3. 400 MHz): 1.80 - 1 .92 (m, 2H), 1 .95 - 2.08 (m, 2H), 2.28 - 2.40 (m, 2H), 2.68 - 2 80 (m 2H) 
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3.61 (s, 2H), 4.28 - 4.38 (m, 1H), 7.06 (d, J = 9.0 Hz, 1H), 7.14 (s, 1H) } 7.38 (d, J = 8.8 Hz, 1H), 7.51 (d, J = 8.5 Hz, 
2H), 7.95 (s, 1H),8.16(d, J = 8.8 Hz, 1H) 

Mass spectrum (ESI-MS, m/z): 353 (M++1) 

5 Example 206: (3S)-1-(2-Chlorobenzyt)tetrahydro-1 H-3-pyrrolyl(1 H-5-indazolyt)ether 

[0686] (R)-(-)-Pyrrolidinol hydrochloride (73 mg) and potassium carbonate (165 mg) were dissolved in dimethylfor- 
mamide (1 ml), and a solution (1 ml) of 2-chlorobenzyl chloride (97 mg) in acetonitrile was added dropwise thereto at 
room temperature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite, 

10 and the filtrate was concentrated to give intermediate A. 

[0687] 1H-5-indazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 

15 organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (25 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1.95 - 2.08 (m, 1H), 2.33 (dt, J = 7.3 Hz, 14.2 Hz, 1H), 2.65 - 2.73 (m, 1H), 2.82 - 
2.92 (m, 2H), 3.08 (dd, J = 6.1 Hz, 10.5 Hz, 1H), 3.82 (s ; 2H), 4.80 -4.88 (m, 1H), 6.99 (s, 1H), 7.02 (d, J = 9.0 Hz, 
1H), 7.13-7.24 (m, 2H), 7.30 - 7.37 (m, 2H), 7.49 (d, J = 7.6 Hz, 1H), 7.95 (s, 1H) 

20 Mass spectrum (ESI-MS, m/z): 328 (M++1) 

Example 207: (3S)-1-(3-Chlorobenzyl)tetrahydro-1 H-3-pyrrolyl(1 H-5-indazolyl)ether 

[0688] (R)-(-)-Pyrrolidinol hydrochloride (73 mg) and potassium carbonate (165 mg) were dissolved in dimethylfor- 
25 mamide (1 ml), and a solution (1 ml) of 3-chlorobenzyl chloride (97 mg) in acetonitrile was added dropwise thereto at . 
room temperature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite, 1 
and the filtrate was concentrated to give intermediate A. 

[0689] 1H-5-lndazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room . 

30 temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (25 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1.92-2.08 (m, 1H), 2.33 (dt, J = 7.1 Hz, 13.9 Hz, 1H), 2.55-2.65 (m, 1H), 2.70 -, 

35 2.85 (m, 2H), 2.98 (dd, J = 6.1 Hz, 10.3 Hz, 1 H), 3.63 (d, J = 13.2 Hz, 1 H), 3.65 (d, J = 12.9 Hz, 1 H), 4.80 - 4.88 (m, 1 
1 H), 6.97 (s, 1 H), 7.02 (d, J = 9.0 Hz, 1 H), 7.16 - 7.24 (m, 3H), 7.34 (d, J = 8.8 Hz, 1 H), 7.33 - 7.37 (m, 1 H), 7.95 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 328 (M++1) 

i 

Example 208: (3S)-1-(4-Chlorobenzyl)tetrahydro-1 H-3-pyrrolyl(1 H-5-indazolyl)ether 

40 | 

[0690] (R)-(-)-Pyrrolidinol hydrochloride (73 mg) and potassium carbonate (165 mg) were dissolved in dimethylfor- 
mamide (1 ml), and a solution (1 ml) of 4-chlorobenzyl chloride (97 mg) in acetonitrile was added dropwise thereto at 
room temperature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite, 
and the filtrate was concentrated to give intermediate A. i 

45 [0691] 1H-5-lndazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 1 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 

so pressure. The residue was purified by HPLC [chloroform/methanol) to give the title compound (14 mg). * 
1 H-NMR (CDCI3, 400 MHz): 1.95 - 2.08 (m, 1H), 2.29 (dt, J = 7.3 Hz, 13.9 Hz, 1H), 2.52 - 2.62 (m, 1H), 2.70 - 
2.80 (m, 2H), 2.94 (dd, J = 6.3 Hz, 10.5 Hz, 1H), 3.60 (d, J - 13.2 Hz, 1H), 3.63 (d, J = 13.2 Hz, 1H), 4.77 - 4.84 (m, 
1H), 6.94 (s, 1H), 7.02 (d, J = 9.0 Hz, 1H), 7.25 - 7.35 (m, 4H), 7.32 (d, J = 9.0 Hz, 1H), 7.91 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 328 (M++1) 

55 

Example 209: (3S)-1 -(4-Fluorobenzyl)tetrahydro-1 H-3-pyrrolyl(1 H-5-indazolyl)ether 

[0692] (R)-(-)-Pyrrolidinol hydrochloride (73 mg) and potassium carbonate (165 mg) were dissolved in dimethylfor- 
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mamide (1 ml), and a solution (1 ml) of 4-fluorobenzyl chloride (97 mg) in acetonitrile was added dropwise thereto at 
room temperature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite 
and the filtrate was concentrated to give intermediate A. 

[0693] 1H-5-lndazolo (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
5 tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ) The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (18 mg) 
10 1H-NMR (CDCI 3 , 400 MHz): 1.92 - 2.02 (m, 1H), 2.26 (dt, J = 6.8 Hz, 14.2 Hz, 1H), 2.48 - 2.57 (m 1H) 2 65- 

2.77 (m, 2H), 2.90 (dd, J = 6.3 Hz, 10.5 Hz, 1H), 3.60 (d, J = 2.9 Hz, 1H), 3.59 (d, J = 12.9 Hz, 1H), 4.73 - 484 (m 
1 H), 6.87 - 6.97 (m, 4H), 7.20 - 7.27 (m, 2H), 7.29 (d, J = 9.0 Hz, 1 H), 7.91 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 312 (M++1) 

15 Example 21 0: (3S)-(1 H-5-lndazolyl)f1 -(3-nitrobenzyl)-tetrahvdro-1 H-3-pyrrolyllether 

[0694] (R)-(-)-Pyrrolidinol hydrochloride (73 mg) and potassium carbonate (165 mg) were dissolved in dimethylfor- 
mamide (1 ml), and a solution (1 ml) of 3-nitrobenzyl chloride (1 03 mg) in acetonitrile was added dropwise thereto at 
room temperature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite 
20 and the filtrate was concentrated to give intermediate A. 

[0695] 1H-5-lndazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (25 mg) 

1 H-NMR (CDCI 3 , 400 MHz): 2.00 - 2.10 (m, 1H), 2.33 (dt, J = 7.3 Hz, 13.9 Hz, 1H), 2.55 - 2.65 (m 1H) 2 75 - 
2.86 (m, 2H), 2.98 (dd, J = 6.1 Hz, 10.5 Hz, 1H), 3.75 (d, J = 13.7 Hz, 1H), 3.76 (d, J = 13.4 Hz, 1H), 4 82 - 488 (m 
1 H), 6.97 (s, 1 H), 7.02 (d, J = 8.8 Hz, 1 H), 7.35 (d, J = 9.0 Hz, 1 H), 7.45 (t, J = 7.8 Hz, 1 H), 7.67 (d J = 7 6 Hz 1 H)' 
30 7.93 (s, 1 H), 8.08 (d, J = 6.8 Hz, 1 H), 8.21 (s, 1 H) ! h 

Example 21 1 : (3 S)-(1 H-5-lndazolvl)f1 -(4-nitrobenzylHetrahvdro-1 H-3-pyrrolvllether 

[0696] (R)-(-)-Pyrrolidinol hydrochloride (73 mg) and potassium carbonate (165 mg) were dissolved in dimethylfor- 
mamide (1 ml), and a solution (1 ml) of 4-nitrobenzyl chloride (103 mg) in acetonitrile was added dropwise thereto at 
room temperature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite 
and the filtrate was concentrated to give intermediate A. 

[0697] 1 H-5-lndazolol (intermediate 1 ) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ) The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (40 mg) 

1 H-NMR (CDCI3, 400 MHz): 2.02 - 2.10 (m, 1H), 2.33 (dt, J = 7.6 Hz, 13.9 Hz, 1H), 2.55 - 2.63 (m 1H) 2 75 - 
2.86 (m, 2H), 2.98 (dd, J = 5.8 Hz, 1 0.2 Hz, 1 H), 3.75 (d, J = 1 3.9 Hz, 1 H), 3.76 (d, J = 1 3.9 Hz, 1 H), 4.82 - 4 88 (m 
1H), 6.97 (s, 1H), 7.02 (d, J = 9.0 Hz, 1H), 7.36 (d, J = 9.0 Hz, 1H), 751 (t, J = 8.8 Hz, 2H), 7.93 (s, 1 H), 8.15 (d, J = 
8.8 Hz, 2H) 

Mass spectrum (ESI-MS, m/z): 339 (M++1) 

Example 21 2: 1 -(2-Chlorobenzyl)-3-piperidyl(1 H-5-indazolyl)ether 

[0698] 3-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml) 
and a solution (1 ml) of 2-chlorobenzyl chloride (97 mg) in acetonitrile was added dropwise thereto at room temperature' 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 
55 was concentrated to give intermediate A. 

[0699] 1 H-5-lndazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
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carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (23 mg). 
Mass spectrum (ESi-MS, m/z): 342 (M++1) 

5 

Example 213:1 -(3-Chlorobenzyl)-3-piperidyl(1 H-5-indazolyl)ether 

[0700] 3-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 3-chlorobenzyl chloride (97 mg) in acetonitrile was added dropwise thereto at room temperature. 
10 The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 
was concentrated to give intermediate A. 

[0701] 1H-5-lndazolo (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
's carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (25 mg). 
Mass spectrum (ESI-MS, m/z): 342 (M++1) 

20 Example 21 4: 1 -(4-Chlorobenzyl)-3-piperidyl(1 H-5-indazolyl)ether 

[0702] 3-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 4-chlorobenzyl chloride (97 mg) in acetonitrile was added dropwise thereto at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 

25 was concentrated to give intermediate A. 

[0703] 1 H-5-lndazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 

30 organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol]to give the title compound (27 mg). 
Mass spectrum (ESI-MS, m/z): 342 (M + +1) 

Example 21 5: 1 -(4-Fluorobenzyi)-3-piperidyl(1 H-5-indazolyl)ether 

35 

[0704] 3-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 4-fIuorobenzyl chloride (86 mg) in acetonitrile was added dropwise thereto at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 
was concentrated to give intermediate A. 

40 [0705] 1H-5-lndazolo (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 

45 pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (14 mg). 
Mass spectrum (ESI-MS, m/z): 326 (M++1) 

Example 21 6: 1 H-5-lndazolyl[1 -(3-nitrobenzyl)-3-piperidyl]ether 

50 [0706] 3-Hydroxypiperidine (61 mg) and potassium carbonate (165 mg) were dissolved in dimethylformamide (1 ml), 
and a solution (1 ml) of 3-nitrobenzyl chloride (1 03 mg) in acetonitrile was added dropwise thereto at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the filtrate 
was concentrated to give intermediate A. 

[0707] 1 H-5-lndazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
55 tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1 ). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
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pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (25 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1.46 - 1.57 (m, 1H), 1.57- 1.70 (m f 1H), 1.73 - 1.88 (m, 1H), 2.05-2.15 (m, 1H), 
2.15 - 2.34 (m, 2H), 2.63 - 2.68 (m, 1H), 2.3.04 (m, 2H), 3.63 (s, 1 H), 4.32 - 4.38 (m, 1H), 7.05 (d. J = 9.0 Hz, 1H) 7 14 
(s, 1H), 7.36 (d, J = 9.0 Hz, 1H), 7.43 (t, J = 7.8 Hz, 1H), 7.62 (d, J = 7.8 Hz, 1H), 7.93 (s, 1H), 8.07 (d, J = 8 0 Hz 
5 2H), 8.21 (s, 1H) 

Example 21 7: 1 H-5-lndazolyl[1 -(1 -phenylethyl)-3-piperidyllether 

[0708] 3-Hydroxypiperidine (61 mg) and potassium carbonate (1 65 mg) were dissolved in dim ethy If orm amide (1 ml), 
and a solution (1 ml) of (l-bromoethyl)benzene (111 mg) in acetonitrile was added dropwise thereto at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite, and the 
filtrate was concentrated to give intermediate A. 

[0709] 1H-5-lndazolol (intermediate 1) (67 mg), intermediate A, and triphenylphosphine (131 mg) were dissolved in 
tetrahydrofuran (1 ml), and a solution (0.50 ml) of 40% diethyl azodicarboxylate in toluene was added thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure. The residue was purified by HPLC [chloroform/methanol] to give the title compound (23 mg). 
Mass spectrum (ESI-MS, m/z): 322 (M + +1) 

Example 21 8: N-(1 H-5-lndazolyl)-N-[1 -(1 -phenylethyl)-4-piperidynamine 

[0710] 4-Piperidone hydrochloride monohydrate (77 mg) and potassium carbonate (138 mg) were dissolved in 
dimethylformamide (1 ml), and a solution (1 ml) of (1 -bromoethyl)benzene (93 mg) in acetonitrile was added dropwise 
thereto at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered 
through Celite, and the filtrate was concentrated to give intermediate A. 

[0711] This intermediate A, 5-aminoindazoie (52 mg), and acetic acid (0.02 ml) were dissolved in methanol (1 ml), 
andaborane-pyridine complex (0.07ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then 
added thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by column chromatography on silica gel [chloroform/methanol] to give the title compound (1 4 mg) as two diastereomers 
(ratio = ca. 50 : 50). 

[0712] 1 H-NMR (CDCI3, 400 MHz) as a mixture of 2 diastereomers: 1 .40 - 1 .75 (m, 10H), 1 .98 - 2.28 (m, 8H) 2 80 
- 2.95 (m, 2H), 3.00 - 3.15 (m, 2H), 3.20 - 3.32 (m, 2H), 3.50 - 3.63 (m, 2H), 6.73 - 6.78 (m, 4H), 7.23 - 7.28 (m' 6H) 
7.30- 7.34 (m,6H), 7.84 (s,2H) ' 
Mass spectrum (ESI-MS, m/z): 321 (M++1) 

Example 21 9: N-(1H-5-lndazolyl)-N-n-(1-phenylethyl)-tetrahydro-1 H-3-pyrrolidyl]amine 

[0713] The compound prepared in Example 179 (700 mg) was dissolved in chloroform (3 ml), and 95%trifluoroacetic 
acid (3 ml) was added dropwise to the solution at room temperature. The reaction mixture was stirred at room temper- 
ature for 2 hr and was then concentrated. Potassium carbonate (690 mg) and dimethylformamide (3 ml) were added 
to the concentrate, and the mixture was stirred. A solution (2 ml) of (l-bromoethyl)benzene (408 mg) in acetonitrile 
was added dropwise to the reaction solution, and the reaction mixture was stirred at room temperature for 18 hr. A 
saturated aqueous sodium hydrogencarbonate solution (3 ml) was then added thereto, and the mixture was extracted 
with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the solvent was re- 
moved by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give 
150 mg of the title compound as two diastereomers (ratio = ca. 50 : 50). 

1 H-NMR (CDCI3, 400 MHz) as a mixture of 2 diastereomers: 1 .30 - 1.39 (m, 6H), 1.54- 1.72 (m, 1H), 2.17-2.28 
(m, 2H), 2.28 - 2.45 (m, 3H), 2.53 - 2.61 (m, 1 H), 2.65 - 2.70 (m, 2H), 2.70 - 2.77 (m. 2H), 3.1 7 - 3.25 (m,' 2H) 3 88 - 
3.98 (m,2H), 6.63 -6.73 (m, 4H), 7.10-7.30 (m, 12H), 7.80 (s, 1H), 7.82 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 307 (M++1) 



55 



Example 220: N-(1 H-5-lndazolyl)-N-[1 -(1 -phenvlethyl)-3-piperidyl]amine 

[0714] The compound prepared in Example 181 (700 mg) was dissolved in chloroform (3 ml), and 95%trifluoroacetic 
acid (3 ml) was added dropwise to the solution at room temperature. The reaction mixture was stirred at room temper- 
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ature for 2 hr and was then concentrated. Potassium carbonate (690 mg) and dimethylformamide (3 ml) were added 
to the concentrate, and the mixture was stirred. A solution (2 ml) of (l-bromoethyl)benzene (408 mg) in acetonitrile 
was added dropwise to the reaction mixture. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated 
aqueous sodium hydrogencarbonate solution (3 ml) was then added thereto, and the mixture was extracted with chlo- 
5 rofornvpropanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by 
distillation under the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give 185 mg of 
the title compound as two diastereomers (ratio = ca. 50 : 50). 

[0715] 1 H-NMR (CDCI 3 , 400 MHz) as a mixture of 2 diastereomers: 1 .28 - 1 .34 (m, 6H), 1 .40 - 1 .55 (m, 4H), 1 .55 - 
1 .70 (m, 4H), 2.18 - 2.45 (m, 3H), 2.64 - 2.74 (m, 2H), 3.41 - 3.54 (m, 4H), 6.66 - 6.78 (m, 4H), 7.12 - 7.26 (m, 12H), 
10 7.80 (s, 2H) 

Mass spectrum (ESI-MS, m/z): 321 (M++1) 

Example 221 : Methyl 2-[3-(1 H-5-indazolylamino)piperidino]-2-phenyl acetate 

15 [0716] 3-Hydroxypiperidine(1 .41 g) and potassium carbonate (2.76 g) were dissolved in dimethylformamide (20 ml), 
and a solution (20 ml) of methyl cc-bromophenylacetate (3.23 g) in acetonitrile was added dropwise thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite : and 
the filtrate was concentrated to give intermediate A. 

[0717] This intermediate A and triethylamine (3 ml) were dissolved in anhydrous dimethyl sulfoxide (5 ml), and a 
20 sulfu r trioxide-trimethylamine complex (3.69 g) was added to the solution in an argon atmosphere at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried 
over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0718] This intermediate B, 5-aminoindazole (1 .33 g), and acetic acid (0.2 ml) were dissolved in methanol (20 ml), 
25 and a borane-pyridine complex (1 .5 ml) was added dropwise to the solution at room temperature. The reaction mixture 
was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (20 ml) was then 
added thereto : and the mixture was extracted with chloroform-propano! (3/1). The organic layer was dried over anhy- 
drous sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified 
by column chromatography on silica gel [chloroform/methanol] to give the title compound (3.55 g) as two diastereomers 
30 (ratio = ca. 50 : 50). 

1 H-NMR (CDCI3, 400 MHz) as a mixture of 2 diastereomers: 1 .44 - 1 .62 (m, 4H), 1 .64 - 1 .78 (m, 4H), 2.18 - 2.52 
(m, 6H), 2.67 - 2.88 (m : 2H), 3.46 - 3.56 (m, 2H), 3.60 (s, 1 H), 3.62 (s, 1 H) : 4.06 - 4.1 0 (m, 2H), 6.65-6.81 (m, 4H), 
7.18 - 7.38 (m, 12H), 7.79 (s, 2H) 

Mass spectrum (ESI-MS, m/z): 365 (M++1) 

35 

Example 222: 2-[3-(1 H-5-lndazolylamino)piperidino]-2-phenylacetic acid 

[0719] The compound prepared in Example 221 (500 mg) was dissolved in methanol (1 ml) and a 3 N aqueous 
sodium hydroxide solution (1 ml) which was then stirred at room temperature for 18 hr. The reaction mixture was 
40 neutralized and adjusted to pH = about 7 by the addition of 1 N hydrochloric acid and was then concentrated. 

[0720] The residue was purified by ODS column chromatography [water/acetonitrile] to give 450 mg of the title com- 
pound as two diastereomers (ratio = ca. 50 : 50). 
Mass spectrum (ESI-MS, m/z): 349 (M+-1) 

45 Example 223: N1 -Methyl-2-f3-(1 H-5-indazolylamino)-piperidino]-2-phenylacetamide 

[0721] Methylamine (30 mg) and the compound prepared in Example 222 (88 mg) were dissolved in dimethylforma- 
mide (1 ml), and 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (86 mg), 1-hydroxybenzotriazole (77 
mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was stirred at room temper- 
so ature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added thereto, and the mixture 
was extracted with chloroform-propano! (3/1). The organic layer was dried over anhydrous sodium sulfate, and the 
solvent was removed by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/meth- 
anol] to give 52 mg of the title compound as two diastereomers (ratio = ca. 50 : 50). 

1 H-NMR (CDCI 3 , 400 MHz) as a mixture of 2 diastereomers: 1 .33 - 1 .50 (m, 2H), 1 .55 - 1 .69 (m, 2H), 1 .70 - 1 .95 
55 ( m> 4H), 2.12 - 2.42 (m : 3H), 2.42 - 2.55 (m, 1H), 2.58 - 2.67 (m, 3H), 2.76 (s, 3H), 2.77 (s, 3H), 3.48 - 3.58 (m, 2H), 
3.89 (s, 1H), 3.94 (s, 1H), 6.72 -6.83 (m, 4H), 7.20 - 7.38 (m, 12H) S 7.83 (s, 2H) 
Mass spectrum (ESI-MS, m/z): 364 (M++1) 
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Example 224: N1-Propyl-2-[3-(1 H-5Hndazolylamino)>piperidino1-2-phenylacetamide 



[0722] Propylamine (30 mg) and the compound prepared in Example 222 (88 mg) were dissolved in dimethylforma- 
mide (1 ml), and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (86 mg), 1-hydroxybenzotriazole (77 

5 mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was stirred at room temper- 
ature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added thereto, and the mixture 
was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the 
solvent was removed by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/meth- 
anol] to give 72 mg of the title compound as two diastereomers (ratio = ca. 50 : 50). 

10 1 H~NMR (CDCI 3 , 400 MHz) as a mixture of 2 diastereomers: 0.79 (t, J = 7.3, 3H), 0,82 (t, J = 7.6, 3H), 1.25 - 

1 .50 (m, 6H), 1 .52 - 1 .65 (m, 2H), 1 .65 - 1 .78 (m, 2H), 1 .78 - 1 .94 (m, 2H), 2.00 - 2.20 (m, 2H), 2.22 - 2.33 (m, 1 H), 
2.40 - 2.55 (m, 2H), 2.70 - 2.87 (m, 3H), 2.90 - 3.03 (m, 1 H), 3.10-3.19 (m, 4H), 3.45 - 3.54 (m, 2H), 3.83 (s, 1 H), 3.86 
(s, 1 H), 6.65 - 6.76 (m, 4H), 7.15 - 7.27 (m, 12H), 7.78 (s, 2H) 
Mass spectrum (ESI-MS, m/z): 391 (M++1) 

15 

Example 225: N1-Cyclopropyl-2-r3-(1 H-5-indazolylamino)-piperidino1-2-phenylacetamide 

[0723] Cyclopropylamine (30 mg) and the compound prepared in Example 222 (88 mg) were dissolved in dimethyl- 
formamide (1 ml), and 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydro-chloride (86 mg), 1 -hydroxybenzotriazole 

2Q (77 mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was stirred at room 
temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added thereto, and 
the mixture was extracted with chloroform-propanol (3/1 ). The organic layer was dried over anhydrous sodium sulfate, 
and the solvent was removed by distillation underthe reduced pressure. The residue was purified by HPLC [chloroform/ 
methanol]t to give 64 mg of the title compound as a single diastereomers. 

25 1 H-NMR (CDCI3, 400 MHz) as a mixture of 2 diastereomers: -0.50 - 0.06 (m, 4H), 0.16 - 0.34 (m, 4H), 1 .10 - 1 .23 

(m, 2H), 1.23 - 1.35 (m, 2H), 1.40-1.50 (m, 2H), 1.55- 1.75 (m, 3H), 1.80 - 1.90 (m ; 1H), 1.98-2.10 (m, 2H), 2.12- 
2.18 (m, 1H), 2.18 - 2.28 (m, 1H), 2.30 - 2.39 (m, 1H), 2.40 - 2.50 (m, 1H), 3.00 - 3.10 (m, 2H), 3.40 (s, 1H), 3.41 (s, 
1H), 6.25-6.35 (m, 4H), 6.75-6.87 (m, 12H), 7.39 (s, 1H), 7.40 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 390 (M 4 +1) 

30 

Example 226: N1 ! N1-Diethyl-2-f3-(1H-5-indazolylamino)-piperidino]-2-phenylacetamide 

[0724] Diethylamine (35 mg) and the compound prepared in Example 222 (88 mg) were dissolved in dimethylforma- 
mide (1 ml), and 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (86 mg), 1-hydroxybenzotriazole (77 

35 mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was stirred at room temper- 
ature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added thereto, and the mixture 
was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the 
solvent was removed by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/meth- 
anol] to give 58 mg of the title compound as a single diastereomers. 

40 1 H-NMR (CDCI3, 400 MHz) one diastereomer: 0.95 (t, J = 7.1 , 3H), 1 .01 (t, J = 7.1 , 3H), 1 .42 - 1 .58 (m, 2H), 1 .60 

- 1.75 (m, 2H), 2.35-2.50 (m, 2H), 2.58-2.68 (m, 1H), 2.74-2.82 (m, 1H), 3.02 - 3.32 (m, 6H), 3.35-3.53 (m, 2H), 
4.31 (s, 1H), 6.68 (s ; 1H), 6.72 (t, J = 8.8, 1H), 7.15 - 7.30 (m, 4H), 7.30 - 7.37 (m, 2H), 7.76 (s, 2H) 
Mass spectrum (ESI-MS, m/z): 406 (M + +1) 

45 Example 227: N1-(2-Fluoroethyl)-2-[3-(1 H-5-indazolylamino)piperidino1-2-phenylacetamide 

[0725] 2-Fluoroethylamine hydrochloride (50 mg) and the compound prepared in Example 222 (88 mg) were dis- 
solved in dimethylformamide (1 ml), and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydro-chloride (86 mg), 1-hy- 
droxybenzotriazole (77 mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was 

so stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogencarbonate solution (1 ml) was then added 
thereto, and the mixture was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous 
sodium sulfate, and the solvent was removed by distillation under the reduced pressure. The residue was purified by 
HPLC [chloroform/methanol] to give 39 mg of the title compound as two diastereomers (ratio = ca. 50 : 50). 

1 H-NMR (CDCI3, 400 MHz) as a mixture of 2 diastereomers: 1 .27 - 1 .40 (m, 2H), 1 .55 - 1 .68 (m, 2H), 1 .68 - 1 .80 

55 (m, 2H), 1 .80 - 1 .92 (m, 2H), 1 .95 - 2.15 (m, 2H), 2.24 - 2.35 (m, 2H), 2.45 - 2.60 (m, 2H), 2.75 - 2.85 (m, 2H), 3.25 - 
3.45 (m, 2H), 3.45 - 3.62 (m, 2H) : 3.90 (s, 2H), 4.27 - 4.40 (m, 2H), 4.40 - 4.55 (m, 2H), 6.67 - 6.73 (m, 4H), 7.15 - 7.30 
(m, 12H), 7.79 (s, 1H), 7.80 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 396 (M + +1) 
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Example 228: N1 ,N1 -Dimethyl-2-r3-(1 H-5-indazolylamino)-piperidinol-2-phenylacetamide 

[0726] Dimethylamine (100 mg) and the compound prepared in Example 222 (350 mg) were dissolved in dimethyl- 
formamide (5 ml), and 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (257 mg), 1 -hydroxybenzotriazole 

5 (227 mg), and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was stirred at room 
temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (5 ml) was then added thereto, and 
the mixture was extracted with chloroform-propanol (3/1 ). The organic layer was dried over anhydrous sodium sulfate, 
and the solvent was removed by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/ 
methanoi]t to give 180 mg of the title compound as two diastereomers (ratio = ca. 50 : 50)). 

10 1 H-NMR (CDCI 3 , 400 MHz) as a mixture of 2 diastereomers: 1 .40 - 1 .60 (m, 4H), 1 .60 - 1 .77 (m, 4H), 2.22 - 2.52 

(m, 4H), 2.52 - 2.65 (m, 2H), 2.70 - 3.03 (m, 2H), 2.B6 (s, 6H), 3.44 - 3.54 (m, 4H), 4.32 - 4.45 (m, 2H), 6.65 - 6.79 (m, 
4H), 7.15 - 7.40 (m, 12H), 7.75 - 7.80 (m, 2H) 
Mass spectrum (ESI-MS, m/z): 378 (M + +1) 



is Example 229: Methyl 2-(4-fluorophenyl)-2-[3-(1 H-5-indazolylamino)piperidinol-2-phenylacetate 

[0727] Methyl 4-fluorophenylacetate (252 mg), N-bromosuccinimide (354 mg), and azobisisobutyronltrile (10 mg) 
were dissolved in carbon tetrachloride (3 ml), and the mixture was then stirred at 80°C for 18 hr. The reaction mixture 
was cooled to room temperature, and ether was then added thereto. The mixture was filtered through Celite and con- 

20 centrated to give intermediate A. 

[0728] The compound prepared in Example 1 80 (407 mg) was dissolved in chloroform (3 ml), and 95% trlfluoroacetic 
acid (3 ml) was added dropwise to the solution at room temperature. The reaction mixture was stirred at room temper- 
ature for 2 hr and was then concentrated. Potassium carbonate (mg) and dimethylformamide (3 ml) were added to the 
concentrate, and the mixture was stirred. A solution of intermediate A in acetonitrile (2 ml) was added dropwise to the 

25 reaction mixture. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydro- 
gencarbonate solution (3 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). 
The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the 
reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give 370 mg of the title compound as 
two diastereomers (ratio = ca. 50 : 50). 

30 1 H-NMR (CDCI 3 , 400 MHz) as a mixture of 2 diastereomers: 1 .52 - 1 .70 (m, 4H), 1 .70 - 1 .90 (m, 4H), 2,32 - 2.64 

(m, 6H), 2.75 - 2.95 (m, 2H), 3.55 - 3.65 (m, 2H), 3.65 (s, 3H), 3.66 (s, 3H) : 4.12 - 4.28 (m, 2H), 6.90 - 7.04 (m, 8H), 
7.34 - 7.48 (m, 6H), 7.83 (s, 2H) 

Mass spectrum (ESI-MS, m/z): 383 (M + +1) 

35 Example 230: Methyl 2-(4-chlorophenyt)-2-[3-(1 H-5-indazolylamino)piperidino]-2-phenyl acetate 

[0729] Methyl 4-ch I oropheny (acetate (276 mg), N-bromosuccinimide (354 mg), and azobisisobutyronitrile (10 mg) 
were dissolved in carbon tetrachloride (3 ml), and the mixture was then stirred at 80°C for 18 hr. The reaction mixture 
was cooled to room temperature, and ether was then added thereto. The mixture was filtered through Celite and con- 

40 centrated to give intermediate A. 

[0730] The compound prepared in Example 1 80 (407 mg) was dissolved in chloroform (3 ml), and 95% trifluoroacetic 
acid (3 ml) was added dropwise to the solution at room temperature. The reaction mixture was stirred at room temper- 
ature for 2 hr and was then concentrated. Potassium carbonate (mg) and dimethylformamide (3 ml) were added to the 
concentrate, and the mixture was stirred. A solution of intermediate A in acetonitrile (2 ml) was added dropwise to the 

^5 reaction mixture. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydro- 
gencarbonate solution (3 ml) was then added thereto, and the mixture was extracted with chloroform-propanol (3/1). 
The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the 
reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give 420 mg of the title compound as 
two diastereomers (ratio = ca. 50 : 50). 

so 1 H-NMR (CDCI3, 400 MHz) as a mixture of 2 diastereomers: 1 .52 - 1 .70 (m, 4H), 1 .68 - 1 .90 (m, 4H), 2.32 - 2.60 

(m, 6H), 2.75 - 2.93 (m s 2H), 3.53 - 3.65 (m, 2H), 3.65 (s, 3H), 3.66 (s, 3H) : 4.10 - 4.22 (m, 2H), 6.80 - 6.97 (m, 4H), 
7.22 - 7.40 (m, 12H), 7.84 (s, 2H) 

Mass spectrum (ESI-MS, m/z): 399 (M++1) 

55 Example 231 : N1-(2-Fluoroethyl)-2-(4-fluorophenyl)-2-[3-(1 H-5-indazolylamino)piperidino]-2-pheny}acetamide 

[0731] The compound prepared in Example 229 (192 mg) was dissolved in methanol (1 ml) and a 3 N aqueous 
sodium hydroxide solution (1 ml), and the mixture was then stirred at room temperature for 1 8 hr. The reaction mixture 
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1 H-NMR (CDCI 3 , 400 MHz) as a mixture of 2 diastereomers- 1 25 - 1 49 f m! ,HH/ t < C7 , « 
(m, 2H), 1 .80 - 1 .92 (m, 2H), 2.00 - 2.20 (m 2H) 2 24 2 35 fm plif o 1 K " (m ' 2H) ' 1 68 " 1 77 

Mass spectrum (ESI-MS, m/z): 414 (M++1) ' 

Mass spectrum (ESI-MS, m/z): 430 (M + +1) 

anol] ,o ow 202 mg of ,ho compound as wo Olas.oraomo.ZTJ e. 5T5m ' ta "°'°< M ™«» 
'H-NMB (CDCI S , 400 MHz) as a mlxloro ol 2 diastereomera 1 32 . 1 50 (m 2H> 1 5a , ™, . 

Example 234: !*b{g^hyjh^^ 
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dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was stirred at room temperature for 18 
hr. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was then added thereto, and the mixture was 
extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the solvent 
was removed by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to 
5 give 204 mg of the title compound as two diastereomers (ratio = ca. 50 : 50). 

1 H-NMR (CDCI 3j 400 MHz) as a mixture of 2 diastereomers: 1 .11 (t, J = 7.1 , 6H), 1 .30 - 1 .45 (m, 2H), 1 .55 - 1 .65 
(m, 2H), 1 .68 - 1 .88 (m, 4H), 2.15 - 2.40 (m, 4H), 2.45 - 2.60 (m, 2H), 2.73 - 2.85 (m, 2H), 3.45 - 3.55 (m, 2H), 3.70 - 
3.88 (m, 4H), 3.96 - 4.15 (m, 2H), 6.70 - 6.77 (m, 4H), 7.20 - 7.27 (m, 12H), 7.78 (s, 2H) 

10 Example 235: N1-(Q-Methylhydroxyl)-N1-methyl-2-[3-(1 H-5-inda2olylamino)piperidino]-2-phenyiacetamide 

[0739] The compound prepared in Example 222 (175 mg) was dissolved in methanol (1 ml) and a 3 N aqueous 
sodium hydroxide solution (1 ml) : and the mixture was then stirred at room temperature for 18 hr. The reaction mixture 
was neutralized and adjusted to pH = about 7 by the addition of 1 N hydrochloric acid and was then concentrated to 
is give intermediate A. 

[0740] N,0-Dimethylhydroxylamine hydrochloride (98 mg) and intermediate A were dissolved in dimethylformamide 
(2 ml), and 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (263 mg), 1-hydroxybenzotriazole (225 mg), 
and dimethylaminopyridine (5 mg) were added to the solution. The reaction mixture was stirred at room temperature 
for 18 hr. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was then added thereto, and the mixture 

20 was extracted with chloroform-propanol (3/1). The organic layer was dried over anhydrous sodium sulfate, and the 
solvent was removed by distillation under the reduced pressure. The residue was purified by HPLC [chloroform/meth- 
anol] to give 124 mg of the title compound as two diastereomers (ratio = ca. 50 : 50). 

1 H-NMR (CDCI 3 , 400 MHz ) QS a mixture of 2 diastereomers: 1.45 - 2.05 (m, 8H), 2.33 - 3.05 (m, 8H), 3.15 (s, 
6H), 3.42 (s, 6H), 3.55 - 3.73 (m : 2H), 4.76 (s, 1H), 4.87 (s, 1H), 6.76 - 6.85 (m, 4H), 7.23 - 7.38 (m ; 8H), 7.38 - 7.48 

25 (m, 4H), 7,79 (s, 2H) 

Example 236: N-(1 H-5-lndazolyl)-N-[1 -(1 -phenylpropyl)-3-piperidyl]amine 

[0741] Ethylbenzene (110 mg), N-bromosuccinimide (267 mg), and azobisisobutyronitrile (10 mg) were dissolved in 
30 carbon tetrachloride (3 ml), and the mixture was then stirred at 80°C for 18 hr. The reaction mixture was cooled to 
room temperature, and ether was then added thereto. The mixture was filtered through Celite and was concentrated 
to give intermediate A. 

[0742] The compound prepared in Example 1 80 (252 mg) was dissolved in chloroform (3 ml), and 95% trif luoroacetic 
acid (3 ml) was added dropwise to the solution at room temperature. The reaction mixture was stirred at room temper- 

35 ature for 2 hr and was then concentrated. Potassium carbonate (276 mg) and dimethylformamide (3 ml) were added 
to the concentrate, and the mixture was stirred. A solution of intermediate A in acetonitrile (2 ml) was added dropwise 
to the reaction mixture. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium 
hydrogencarbonate solution (3 ml) was then added thereto, and the mixture was extracted with chloroform-propanol 
(3/1). The organic layer was dried over anhydrous sodium sulfate, and the solvent was removed by distillation under 

40 the reduced pressure. The residue was purified by HPLC [chloroform/methanol] to give 130 mg of the title compound 
as two diastereomers (ratio = ca. 50 : 50). 

1 H-NMR (CDCI 3 , 400 MHz) as a mixture of 2 diastereomers: 0,73 (q, J = 7.3 Hz, 6H), 1 .35 - 1 .90 (m, 8H), 2.20 
- 2.75 (m, 2H), 2.20 - 2.45 (m, 4H), 3.20 - 3.30 (m, 2H), 3.38 - 3.58 (m, 2H), 6.66 - 6.76 (m, 4H), 7.07 - 7.27 (m, 12H), 
7.80 (s, 2H) 

45 Mass spectrum (ESI-MS, m/z): 335 (M++1) 

Example 237: N-(1 H-5-lndazotyl)-N-[1 -(1 -phenylbutyl)-3-piperidyl]amtne 

[0743] Propylbenzene (120 mg), N-bromosuccinimide (267 mg), and azobisisobutyronitrile (10 mg) were dissolved 
50 in carbon tetrachloride (3 ml), and the mixture was then stirred at 80°C for 18 hr. The reaction mixture was cooled to 
room temperature, and ether was then added thereto. The mixture was filtered through Celite and was concentrated 
to give intermediate A. 

[0744] The compound prepared in Example 1 80 (252 mg) was dissolved in chloroform (3 ml), and 95% trif luoroacetic 
acid (3 ml) was added dropwise to the solution at room temperature. The reaction mixture was stirred at room temper- 
55 ature for 2 hr and was then concentrated. Potassium carbonate (276 mg) and dimethylformamide (3 ml) were added 
to the concentrate, and the mixture was stirred. A solution of intermediate A in acetonitrile (2 ml) was added dropwise 
to the reaction mixture. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium 
hydrogencarbonate solution (3 ml) was then added thereto, and the mixture was extracted with chloroform-propanol 
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6.65 - 6.85 (m, 12H), 7.38 (s, 2H) ' (m ' 2H) ' 297 ' 315 < m ' 2H )' 6 25 " 6-33 (m, 4H), 

Mass spectrum (ESI-MS, m/z): 349 (M + +1) 

Example 238: 2J3 J1 H-5-lnda7nlvlamino)oiperidinn)-2- P henvl-1-eth a nnl 
[0745] Lithium aluminum hydride (50 ma) was suscenriPH in twc/o^u „ 

(2 ml) was added dropwise to the suspens oTSo-C l^' * S ° U '° n °' KM6245 (364 m ^ in THF 
and was then cooled lo 0»C and water (0 5 mh L« Zrl« !, T WaS St " Ted at ro0m tem P^ature for 1 8 hr 

was added thereto, and he reaction mixture wlsst^ t * ^ C °° led miXtUre ' Sodium suffate < 30 ° mg) 

Celite. Theso.ventwas J^^S^Z^S^^T^^ 3 * ,h6n filtered throu 9 h 

by HPLC [chloroform/methanol] to gTve 293 ma 2mftS f PreSSUr6 ' and the residue was P urified 

1 H-NMR fCDn Ann mu » 9 rtle com P ouncl as two diastereomers (ratio = ca 50 • 50) 

Mass spectrum (ES.-MS.m^^ 
^^^^ 

f [ 11m^Ta m nd n i -^3^ ^ "* (35 ° m9) ^ diSS °' Ved * d ^ 

zole (227 mg), and d.™*X^^ (256 mg) ' ^^oxybenzotril 

room temperature for 18 hr A saturated M u«»u«lL!Z f h f 1 SOlut,on - The react,on fixture was stirred at 
and the mixture was mJ^S^^J^ ^^"^onate solution (2 ml) was then added thereto, 

sulfate, and the solvent was emoveS ^EKE^S" T WaS M ° V6r a ^ drous sodium 

[chioroform/methanoljt to give the ^ Lpound (310 mg) Pr6SSUre n * Wue WaS PUrifi6d * HPLC 
Mass spectrum (ESI-MS, m/z): 500 (M++1) 

Example 240: N- ( 1 H-S-lndazolyD-N-n -(2-methvM -nh a nvi prTvl) . 3 , Diperirivnamino 

^^Mrrt rZ ofom ( ? m,) ' and 95% trif,uoroacetic acw * m| ) - 

then concentrated. Potass urn ca3te i 4 ™ SSLS?" ^ 3t r °° m tem P eratur * ^ 2 hr and was 

the mixture was stirred. A JZ^^S^^ A TiS53^n Kto * ? ^ a * tod to concent ^ and 

The reaction mixture was stirred Tat added dr ° PWiSG t0 the rsaction 

lution (3 ml) was then added thereto and Secure ll 1 f TT^ aqUS ° US S ° diUm h y dro 9encarbonate so- 

was dried over anhydrous sod,um su^e and Se soTen? w« w,th f'°^°rm-pro P ano. (3/1). The organic layer 

The residue was purified by HPLcSr^^!*^, ? 7,°™* ^ Under the reduced P res ^e. 

(ratio = ca. 50 : 50) [chloroform/methanol] to give 62 mg of the title compound as two diastereomers 

1 .02 6 4 T l£ 1 r r » J = " 3H >> 0.« « J - 6, Hz, 3H), 

(d, J = 10.0 Hz, 1 H 2.96 ( U = 11 .2 Hz 1 H) 3 42 3 57 fm 2^ a zn IZ'^ ^ ^ " 2 60 < m " 2H >" 2 93 
(m, 8H), 7.81 (s, 2H) 1^HZ.1H),3.42 3.57 (m, 2H), 6.70 - 6.77 (m, 4H), 7.00 - 7.06 (m, 4H), 7.15 - 7.28 

Mass spectrum (ESI-MS, m/z): 349 (M++1) 
Example 241 : N1-Benzvl-N4-f1H-5.in dazolvl)-1 .4-cvcbh^n^i^^ 

reaction mixture was stirred at room temperature fo 18 h HvrfLn? ? V P ° n '° nS * r °° m tsm P e ^- The 



BNSDOCID: <EP 1256574A1_I_> 



94 



EP 1 256 574 A1 

acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was added to fractions 
contaning respective compounds, follwed by extraction with chloroform-propanol (3/1). The organic layers were dried 
over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure to give an 
anti-form compound (14 mg) and a syn-form compound (24 mg). 
5 (Anti form) 

1 H-NMR (CDCI 3 , 400 MHz): 1,05 - 1.32 (m, 4H), 1.95 - 2.03 (m, 2H), 2.05 - 2.20 (m, 2H), 2.52 (tt, J = 3.9 Hz, 
11.0 Hz, 1H), 3.20 (tt, J = 3.7 Hz, 11.0 Hz, 1H), 3.70 (s, 2H), 6.68 - 6.77 (m, 2H), 7.22 (d, J = 8.8 Hz, 1H), 7.25-7.30 
(m, 5H),7.81 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 321 (M++1) 
10 (Syn form) 

1 H-NMR (CDCI 3 , 400 MHz): 1.50 - 1.82 (m, 8H), 2.68 (tt, J = 3.9 Hz, 7.6 Hz, 1H), 3.44 - 3.52 (m, 1H), 3.90 (s, 
2H), 6.70 - 6.77 (m, 2H), 7.20 - 7.32 (m, 6H), 7.80 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 321 (M + +1) 

15 Example 242: N1 -(1 H-5-lndazolyl)-N4-methyl-1 ,4-cyclohexanediamine 

[0750] 4-(1 H-5-lndazolylamino)-1 -cyclohexanone (intermediate 3) (57 mg) and methylamine (20 mg) were dissolved 
in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then added 

20 thereto, and the mixture was stirred and was then concentrated. The residue was purified by HPLC [0.5% aqueous 
trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was added 
to fractions containing respective compounds, followed by extraction with chloroform-propanol (3/1 ). The organic layers 
were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure to 
give an anti-form compound (1 mg) and a syn-form compound (1 mg). 

25 (Anti form) 

Mass spectrum (ESI-MS, m/z): 245 (M++1) 
(Syn form) 

Mass spectrum (ESI-MS, m/z): 245 (M++1) 

30 Example 243: N1-(1 H-5-lndazolyl)-N4-propyl-1 ,4-cyclohexanediamine 

[0751] 4-(1 H-5-lndazolylamino)-1 -cyclohexanone (intermediate 3) (57 mg) and propylamine (30 mg) were dissolved 
in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then added 

35 thereto, and the mixture was stirred and was then concentrated. The residue was purified by HPLC [0.5% aqueous 
trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was added 
to fractions containing respective compounds, followed by extraction with chloroform-propanol (3/1 ). The organic layers 
were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure to 
give an anti-form compound (5 mg) and a syn-form compound (5 mg). 

40 (Anti form) 

1 H-NMR (CDCI3, 400 MHz): 0.87 (t, J = 7.3 Hz, 3H), 1 .04 - 1 .32 (m, 4H), 1 .42 - 1 .53 (m, 2H), 1 .91 - 2.03 (m, 2H), 
2.10- 2.20 (m, 2H), 2.42 - 2.53 (m, 1 H), 2.58 (t, J = 7.4 Hz, 2H), 3.1 9 (tt, J = 3.4 Hz, 1 0.5 Hz, 1 H), 6.68 - 6.77 (m, 2H), 
7.22 (d, J = 8.5 Hz, 1H), 7.81 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 273 (M++1) 
45 (Syn form) 

1 H-NMR (CDCI3, 400 MHz): 0.87 (t, J = 7.4 Hz, 3H), 1.50 - 1.95 (m, 10H), 2.76 - 2.90 (m, 2H), 2.95 - 3.08 (m, 
1H), 3.53-3.60 (m, 1H), 6.69 (s, 1H), 6.72 (d, J = 9.0 Hz, 1H), 7.16 (d, J = 8.8 Hz, 1H), 7.75 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 273 (M + +1) 

50 Example 244: N1-(1 H-5-lndazolyl)-N4-(1-phenylethyl)-1 ,4-cyclohexanediamine 

[0752] 4-(1H-5-lndazolylamino)-1 -cyclohexanone (intermediate 3) (57 mg) and 1 -phenylethylamine (61 mg) were 
dissolved in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions at room temperature. 
The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then added thereto, 
55 and the mixture was stirred and was then concentrated. The residue was purified by H PLC [0.5% aqueous trifluoroacetic 
acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was added to fractions 
containing respective compounds, followed by extraction with chloroform-propanol (3/1 ). The organic layers were dried 
over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pressure to give an 
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anti-form compound (20 mg) and a syn-form compound (15 mq) 
(Anti form) 



10 



15 



20 



1 H-NMR (CDCI 3 , 400 MHz): 0.90 - 1.30 (m, 4H), 1.30 <d, J = 2.6 Hz 3H) 1 70 - 1 80 (m 2H) ? nn 9 1* f m 

"° * 2H) ' 3 " * j = " * 107 H2 ' 1 h) ' 3 90 w: £«£«£&*s"s 

Mass spectrum (ESI-MS, m/z): 335 (M + +1) 
(Syn form) 

1 H-NMR (CDCI3, 400 MHz): 1.31 (d, J = 6.6 Hz, 3H), 1 .48 - 1 .78 (m 8H) 2 40 - 2 50 fin 1 HI 1 an « aa /m 
1 H), 3.85 - 3.92 (m, 1 H), 6.70 - 6.77 (m, 2H), 7.15 - 7.30 (m, 6H), 7.79 (s 1H) ' ' 1 40 " * M ^ 

Mass spectrum (ESI-MS, m/z): 335 (M++1) ' ' 

Example 245: N1-(4-FluorobenzvD-N4 -(1 H-5-indazolyl)-1 ,4-cyclohexanediamine 

rLi!!^t in0) ; 1 ' C f heXan0ne (intermediate 3) (57 mg) and 4-fluorobenzylamine (70 mg) were 
r^ t^Z^ul -^ ( l- SOd ' Um triacetox y b ^ohydride (105 mg) was added by portions to the soiuion at 

ZnSt Trl InZ Z m,XtUre ^ Stirr6d 31 r °° m tem ? erature 18 hr. Hydrochloric acid-methanol was 
then added thereto, and the m,xture was stirred and was then concentrated. The residue was purified by HPLC TO 5% 

ZZl S?TT IC 3Cid SOlUti0n/acetonltrile l- A — aqueou. sodium hydrogencarboSate so.uln (2 m ) was 
Tnl^T fractl ° ns fining respective compounds, followed by extraction with ch.oroform-propanol (3/T The 
organ.clayers were dned over anhydrous sodium sulfate, and the solvent was removed by distillation under^e reduced 
pressure to give an anti-form compound (20 mg) and a syn-form compound (12 mq) 
(Anti form) a '' 

1H-NMR (CDCI 3> 400 MHz): 1.01 - 1.30 (m, 4H), 1.92 - 2.04 (m, 2H), 2.08 - 2.18 (m 2H) 2 49 rtt J - 3 fi H 7 

- z 3^; ( 3 Sl l i hT j = 37 H2, 1 08 H2, 1 H) - 374 (si 2H) ' 668 - 676 (i 2H) ' 694 ^= 8 « ^ ™ " » 

Mass spectrum (ESI-MS, m/z): 339 (M++1) 
(Syn form) 

1H-NMR (CDCI3, 400 MHz): 1.45 - 1.60 (m, 2H), 1.60 - 1.71 (m, 4H) 1 71 - 1 82 (m 2H1 2 6? 9 7n im iu\ 
3.43 - 3.50 (m, 1 H), 3.72 (s, 2H), 6.70 - 6.77 (m, 2H), 6.93 (t, J = 8 8 Hz 2H 7 1 6 - 7 2Mm 3 H f ffll' I* 1 m ' ^ 
30 Mass spectrum (ESI-MS. m/z): 339 (mA-1) 7 28 (m, 3H), 7.81 (s, 1H) 

Example 246: N1-(2-Fluoroethvll-N4-M H- 5-indazolvh-1 .4-cyclohexanediamine 

mg) were dissolved ,n methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to he 
solution at room temperature. The reaction mixture was stirred at room temperature for 1 8 hr. HydrocWoric acid-m Jth 

^blESSS ao^ustT^" 6 ' T "5 *" ^ WaS ^ COnCentrated - 

hnn!f , 5 « P f Q tnfluoroacetic acd solution/acetonitrile]. A saturated aqueous sodium hydroqencar- 

E , h'! th w ° r9 w n,C ' ayerS W6re dri6d ° Ver anhydr0US SOdium sulfate ' and the solv «nt was removed by dMl- 
?Zi itom) PrSSSUre 10 9iVe an anti " f ° rm compound (12 mg) and a Syn " form com P° und < 12 -ng) 

m v J H "^ R (CDC ' 3 ' 400 MHZ): 100 ■ 140 (m ' 4H >' 191 - 2 00 < m - 2 H), 2 -10 - 2.20 (m, 2H) 2 49 (tt J - 74 HZ 
0.7 Hz, 1H), 2.85 (t, J = 4.9 Hz, 1H), 2.92 (t, J = 4.9 Hz, 1H), 3.19 (tt, J L 3.7 Hz, 10 6 Hz 1H 4 43 ft J - I t Hz' 
1H), 4.55 (t, J = 4.8 HZ, 1H), 6.68 - 6.77 (m, 2H), 7.22 (d, J = 8.8 Hz, 1H), 7.82 (s, 1H) ^ ' ' ~ 

Mass spectrum (ESI-MS, m/z): 277 (M + +1) 
(syn form) 

, ' H U T^ CDC ' 3 ' 400 ^ 1H) 2 84(t 

» i» 4 »iU5. J iTO-it^ * "* 444 «• J ■ 49 * « e <- - 

Mass spectrum (ESI-MS, m/z): 277 (M++1) 

Example 247: N1-Cyclo propyl-N4-(1 H-5-indazolyl)-1 .4-cyciohexanediamine 

55 [0755] 4-(1 H.5-lndazolylamino)-1 -cyclohexanone (intermediate 3) (57 mg) and cyclopropylamine (30 mo) were dis- 

^rluTS ° S ° diUm triace ^ b0 -^hde (1 05 mg) was added by portions toili^T^ 

added !^ i^^T ^ St,Yred 3t r °° m t6m P erature for 18 hr " Hydrochloric acid-methanol wasThen 
added thereto, and the mixture was stirred and was then concentrated. The residue was purified by HPLC [0 5% 
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aqueous trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was 
then added to fractions containing respective compounds, followed by extraction with chloroform-propanol (3/1). The 
organic layers were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure to give an anti-form compound (5 mg) and a syn-form compound (12 mg). 
5 (Anti form) 

1 H-NMR (CDCI 3 , 400 MHz): -0.1 3 - -0.07 (m, 2H), - 0.03 - 0.02 (m, 2H), 0.65 - 0.85 (m, 4H), 1 .60 - 1 .75 (m, 5H), 
2.12 - 2.21 (m, 1 H), 2.72 - 2.81 (m, 1 H), 6.28 - 6.33 (m, 2H) : 6.80 (d, J = 8.6 Hz, 1 H), 7.40 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 271 (M + +1) 
(syn form) 

10 1 H-NMR (CDCI 3 , 400 MHz): -0.13 - -0.07 (m, 2H), - 0.04 - 0.02 (m, 2H), 1 .02 - 1 .1 6 (m, 2H), 1 .1 8 - 1 .38 (m, 6H), 

1 .64 (tt, J = 3.7 Hz, 6.6 Hz : 1 H), 2.28 - 2.38 (m, 1 H), 3.04 - 3.1 0 (m, 1 H), 6.28 - 6.35 (m, 2H), 6.80 (d, J = 9.5 Hz, 1 H), 
7.39 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 271 (M++1) \ 

I- 

15 Example 248: N1-(1H-5-lndazolyl)-1 ,4-cyclohexanediamine 

[0756] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and ammonium acetate (100 mg) were 
dissolved in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution at 
room temperature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was 
20 then added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC 
[0.5% aqueous trifluoroacetic acid solution/acetonitrile ]to give an anti-form compound (10 mg) and a syn-form com- 
pound (12 mg). 
(Anti form) 

Mass spectrum (ESI-MS, m/z): 231 (M++1) 
25 (syn form) j 
Mass spectrum (ESI-MS, m/z): 231 (M + +1) 

Example 249: N1-Cyclohexylmethyl-N4-(1 H-5-indazolyl)-1 ,4-cyclohexanediamine ' 1 

30 [0757] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and cyclohexanemethylamine (57 mg) 
were dissolved in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution | 
at room temperature. The reaction mixture was stirred at room temperature for 1 8 hr. Hydrochloric acid-methanol was 
then added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC 
[0.5% aqueous trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 • 
35 ml) was then added to fractions containing respective compounds, followed by extraction with chloroform-propanol; 
(3/1 ). The organic layers were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under " 
the reduced pressure to give an anti-form compound (29 mg) and a syn-form compound (35 mg). 
(Anti form) : 
1 H-NMR (CDCI3, 400 MHz): 0.78 - 0.92 (m, 2H), 1.06 - 1.28 (m, 7H), 1.30 - 1.45 (m ; 1H), 1.55 -1.80 (m, 5H), 
40 1 .90 - 2.00 (m, 2H), 2.10 - 2.20 (m, 2H), 2.38 - 2.51 (m, 3H), 3.15 - 3.25 (m, 1 H), 6.71 - 6.77 (m, 2H), 7.22 (d, J = 8.3. 
Hz, 1H), 7.81 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 327 (M + +1) 
(syn form) ; 
1 H-NMR (CDCI3, 400 MHz): 0.76 - 0.90 (m, 2H), 1.05 - 1.25 (m ? 4H), 1.35 - 1.45 (m, 1H), 1.45 - 1.82 (m, 12H),| 
45 2.41 (d, J = 6.6 Hz, 1H), 2.56 (tt, J = 3.9 Hz, 8.3 Hz, 1 H), 3.90 - 4.10 (m, 2H), 6.67 - 6.75 (m,2H), 7.21 (d, J = 9.5 Hz,! 
1H), 7.80 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 327 (M++1) 

! 

Example 250: N1-Cyclopropylmethyl-IM4-(1 H-5-indazolyl)-1 ,4-cyclohexanediamine 
so [ 

[0758] 4-(1 H-5-lndazolylamino)-1 -cyclohexanone (intermediate 3) (57 mg) and cyclopropylmethylamine (54 mg) 
were dissolved in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution 
at room temperature. The reaction mixture was stirred at room temperature for 1 8 hr. Hydrochloric acid-methanol was 
then added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC 
55 [0.5% aqueous trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 
ml) was then added to fractions containing respective compounds, followed by extraction with chloroform-propanol 
(3/1). The organic layers were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under 
the reduced pressure to give an anti-form compound (13 mg) and a syn-form compound (7 mg). 
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(Anti form) 

Mass spectrum (ESI-MS, m/z): 285 (M++1) 
(Syn form) 

o ™ ' H ; NMR (CDC ' 3 ' 400 MHz): "°'° 9 ■ 0 04 < m ' 2H >< 0 30 " 040 ( m - 2H), 0.82 - 0.88 (m, 2H), 1 .42 - 1 80 (m 8H) 
2.39 (d J = 6.8 Hz, 2H), 2.55 - 2.63 (m ,1 H), 3.40 - 3.50 (m ,1 H), 6.62 - 6.68 (m, 2H), 7.12 <d, J = 9 .8 Hz1H 7 7o7s1H) 
Mass spectrum (ESI-MS, m/z): 285 (M++1) ' 1 ' 1 

Example 251 : N1-C vclohexvl-N4-(1H-5-indazolvl)-1 ,4-cyclohexanediamine 

[0759] 4-(1H-5.lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and cyclohexylamine (50 mg) were dis- 
solved m methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then 
added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC 
[0.5 /., aqueous tnfluoroacetic acid solution/acetonitrile], A saturated aqueous sodium hydrogencarbonate solution (2 
m ) was then added to fractions containing respective compounds, followed by extraction with chloroform-propanol 
(3/1 ). The organ.c layers were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under 
the reduced pressure to give an anti-form compound (22 mg) and a syn-form compound (23 mq) 
(Anti form) y a '' 

o n= (CDC ' 3 ' 400 MHZ): 101 ■ 138 (m ' 10H) ' 161 - 174 < m ' 2H )> 182 - 1 92 (m, 2H), 1.92 -2 04 (m 2H) 

2.08 - 2.18 (m, 2H), 2.55 - 2.75 (m, 2H), 3.12 - 3.25 (m, 1 H), 6.66 - 6.77 (m, 2H), 7.22 (d, J L 8.6 Hz , 1H), 7.81 Ts 1H) 
Mass spectrum (ESI-MS, m/z): 313 (M + +1) ' 
(Syn form) 

1 H-NMR (CDCI 3 , 400 MHz): 1.02 - 1 .25 (m, 4H), 1 .35 - 1.58 (m, 4H), 1 .58 - 1 .75 (m 2H) 1 77 - 2 10 fm 8H1 

- Hz 85 1H); 9 7 8 7 ( 3 m (s! 1H) 3 ' 01 " 1H) ' 3 " 3 1H) ' 6 ' 7 ° ^ 1H) 6 W J " 8 8 M 

Mass spectrum (ESI-MS, m/z): 313 (M + +1) 

Example 252: N1-Cv cloheptvl-N4-(1H-5-indazolvl)-1 ,4-cvclohexanediamine 

[0760] 4-(1 H-5-lndazolylamino)-1 -cyclohexanone (intermediate 3) (57 mg) and cycloheptylamine (57 mg) were dis- 
solved m methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution at room 
iHH P !?K Ure ; f fT ti0n miXtUre WaS Stirred at room tem P er ature for 18 hr. Hydrochloric acid-methanol was then 
added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC 
[0.5 /o aqueous tnfluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 
ml) was then added to fractions containing respective compounds, followed by extraction with chloroform-propanol 
(3/1 ). The orgamc layers were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under 
the reduced pressure to give an anti-form compound (20 mg) and a syn-form compound (31 mq) 
(Anti form) v s ' - 

1 H-NMR (CDCI3, 400 MHz): 1.03 - 1.28 (m, 4H), 1.30 - 1.39 (m, 4H), 1.39 - 1.54 (m 4H) 1 55 - 1 67 fm 2H) 

l ?y m 1 f Si 5* 1 90 ■ 2 00 (m ' 2H) ' 210 • 2 ' 2 ° (m ' 2H >' 2 56 J = 3 6 Hz - ".5 1H : 2.70 - 2.82 m 1 H ' 
3.17 (tt, J = 3.6 Hz, 10.7 Hz, 1H), 6.67- 6.75 (m,2H), 7.22 (d, J = 8.8 Hz, 1H), 7 81 (s 1H) 

Mass spectrum (ESI-MS, m/z): 327 (M + +1) 
(Syn form) 

1 ,n 1 ™ R ( ^ DCl3 ' 400 MHZ): 1 23 " 1 69 (m ' 14H) ' 1 72 - 1 88 ( m ' 4H )' 1 88 " 2 05 (m. 2H), 2.84 - 3.04 (m, 2H) 
3.50 - 3.60 (m, 1 H), 6.71 (s, 1 H), 6.75 (d, J = 8.8 Hz, 1 H), 7.1 7 (d, J = 9.0 Hz, 1 H), 7 75 s 1 H) 
Mass spectrum (ESI-MS, m/z): 327 (M++1) 

Exam ple 253: N1-(2.3-Dihydro-1H-indenyl)>N4-(1 H-5-indazolylH ,4-cvclohexanediamine 

[0761] 4-(1 I H-5-lndazolylamino)-1.cyclohexanone (intermediate 3) (57 mg) and 1 -am inoindan (67 mg) were dissolved 
m methanol (1 ml), and sodium triacetoxyborohydride (1 05 mg) was added by portions to the solution at room temper- 
ature The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then added 
thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC TO 5% 
aqueous trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was 
then added to fract.ons containing respective compounds, followed by extraction with chloroform-propanol (3/1) The 
organic layers were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure to give an anti-form compound (17 mg) and a syn-form compound (18 mq) 
(Anti form) * ° 
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1 H-NMR (CDCI 3 , 400 MHz): 1.06 - 1.23 (m, 2H), 1.24 - 1.40 (m, 2H), 1.70 - 1.82 (m, 1H), 1.94-2.09 (m, 2H), 
2.11 - 2.20 (m, 2H), 2.32 - 2.42 (m, 1H), 2.67 -2.80 (m, 2H), 2.90 - 3.00 (m, 1H), 3.22 (tt, J = 3.9 Hz, 11.0 Hz, 1H), 
4.31 (t, J = 6.6 Hz, 1 H), 6.70 - 6.77 (m, 2H), 7.1 0 - 7.1 9 (m, 3H) f 7.22 (d, J = 8.8 Hz, 1 H), 7.29 (d, J = 4.4 Hz, 1 H). 7.81 
(s,1H) 

5 Mass spectrum (ESI-MS, m/z): 347 (M + +1) 

(Syn form) 

1 H-NMR (CDCI 3 , 400 MHz): 1.50 - 1.89 (m, 9H), 2.32 - 2.43 (m, 1H), 2.68 - 2.79 (m, 1H), 2.82-3.00 (m, 2H), 
3.45 - 3.54 (m, 1 H), 4.2B (t, J = 6.6 Hz, 1 H), 6.71 - 6.77 (m, 2H), 7.08 - 7.1 5 (m, 3H), 7.19 (d, J = 9.5 Hz, 1 H), 7.31 (d, 
J = 3.7 Hz, 1H), 7.80 (s, 1H) 
10 Mass spectrum (ESI-MS, m/z): 347 (M++1 ) 

Example 254: N1-(1 H-5-lndazolyl)-N4-[(1S)-1 ,2 ; 3,4-tetrahydro-1 -naphthalenyl]-1 ,4-cyclohexanediamine 

[0762] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and (S)-1,2,3,4-tetrahydro-1-naphthyl- 
'5 amine (74 mg) were dissolved in methanol (1 ml), and sodium triacetoxyborohydride (1 05 mg) was added by portions 
to the solution at room temperature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid- 
methanol was then added thereto, and the reaction mixture was stirred and was then concentrated. The residue was 
purified by HPLC [0.5% aqueous trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencar- 
bonate solution (2 ml) was then added to fractions containing respective compounds, followed by extraction with chlo- 
20 roform-propanol (3/1). The organic layers were dried over anhydrous sodium sulfate, and the solvent was removed by 
distillation under the reduced pressure to give an anti-form compound (9 mg) and a syn-form compound (14 mg). (Anti 
form) 

1 H-NMR (CDCI3, 400 MHz): 1 .08 - 1 .38 (m, 4H), 1 .57 - 1 .95 (m, 5H), 2.04 - 2.21 (m, 3H), 2.58 - 2.70 (m, 3H), 
3.22 (tt, J = 3.7 Hz, 10.7 Hz, 1 H), 3.82 (t, J = 4.4 Hz, 1H), 6.71 -6.77 (m, 2H), 6.97-7.04 (m, 1H), 7.04 - 7.25 (m, 2H), 
25 7.22 (d, J = 8.6 Hz, 1 H), 7.26 - 7.32 (m, 1 H), 7.81 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 361 (M + +1) 
(Syn form) 

1 H-NMR (CDCI3, 400 MHz): 1.52 - 2.04 (m, 12H), 2.64 (dt, J = 8.3 Hz, 16.8 Hz, 1H), 2.77 (dt, J = 5.4 Hz, 17.1 
Hz, 1H), 2.86 -2.95 (m, 1H), 3.45-3.54 (m, 1H), 3.78-3.93 (m, 1H), 6.75 (s, 1H), 6.78 (d, J = 8.8 Hz, 1H), 7.33-7.41 
30 (m, 1H), 7.78 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 361 (M + +1) 

Example 255: N1-(1 H-5-lndazolyl)-N4-(1 ,2,2-trimethylpropyl)-1 : 4-cvclohexanediamine 

35 [0763] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and (2-amino-3,3-dimethylbutane (51 
mg) were dissolved in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the 
solution at room temperature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-meth- 
anol was then added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified 
by HPLC [0.5% aqueous trifluoroacetic acid solution/acetonitrile], A saturated aqueous sodium hydrogen carbon ate 

40 solution (2 ml) was added to fractions containing respective compounds, followed by extraction with chloroform-pro- 
panol (3/1 ). The organic layers were dried over anhydrous sodium sulfate, and the solvent was removed by distillation 
under the reduced pressure to give an anti-form compound (8 mg) and a syn-form compound (5 mg). 
(Anti form) 

1 H-NMR (CDCI3, 400 MHz): 0.89 (s, 9H), 1.01 - 1.20 (m, 5H), 1.93 - 2.21 (m, 3H), 2.26 - 2.75 (m, 1H), 3.15 - 
45 3.25 (m, 1 H), 6.66 - 6.75 (m, 2H), 7.22 (d, J = 8.8 Hz, 1 H), 7.79 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 315 (M + +1) 
(Syn form) 

1 H-NMR (CDCI3, 400 MHz): 0.85 (s, 9H), 0.91 - 1.05 (m, 3H), 1.40 - 1.83 (m, 8H), 2.20 - 2.37 (m, 1H), 2.57- 
2,75 (m, 1H), 3.38-3.50 (m, 1H), 6.73 (s, 1H), 6.76 (d, J = 8.8 Hz, 1H), 7.22 (d, J = 8.8 Hz, 1H), 7.79 (s, 1H) 
50 Mass spectrum (ESI-MS, m/z): 315 (M + +1) 

Example 256: N1-(1 H-5-lndazolyl)-N4-[1 -(1 H-3-lndolyl)ethyl]-1 ,4-cyclohexanediamine 

[0764] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and tryptamine (80 mg) were dissolved 
55 m methanol (1 ml), and sodium triacetoxyborohydride (1 05 mg) was added by portions to the solution at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then added 
thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC [0.5% 
aqueous trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was 
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Mass spectrum (ESI-MS, m/z): 374 (M + +1) 
"> (Synform) 

Mass spectrum (ESI-MS, m/z): 374 (M++1) 1 ' 

Example 257: NTjgjj H-S-lmiriazolv0ethvl]-N4-f 1 H- 5-indazolvlVl ^ l ohexanediamine 

Mass spectrum (ESI-MS, m/z): 374 (M++1) 
(Syn form) 

Mass spectrum (ESI-MS, m/z): 374 (M++1) 
E*«nple258:N1^ 

1 o * h^ R o ( S?' 3> MHZ>: 1 05 • 1 28 (m ' 4H) ' 1 90 " 2 00 < m > »). 2 08 - 2.20 (m 2H) 2 46 ftt J - 3 6 Hz 

Mass spectrum (ESI-MS, m/z): 341 (wtl ) = ( ' = 8 6 HZ ' 1 H)> 7 81 (S ' 1 H) 

(Syn form) 

Mass spectrum (ESI-MS, m/z): 341 (M + +1) 
Example 259: N1-(1 H-S-ln da z 0 l v l)-N4-phen V lethvl-1,4-cvclohex a n 6 Hi a min 0 
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added to fractions containing respective compounds, followed by extraction with chloroform-propanol (3/1 ). The organic 
layers were dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced pres- 
sure to give an anti-form compound (30 mg) and a syn-form compound (24 mg). 
(Anti form) 

5 1 H-NMR (CDCI 3 , 400 MHz): 1.02 - 1.25 (m, 4H), 1.88 - 1.96 (m, 2H), 2.07 - 2.16 (m, 2H), 2.45 (tt, J = 3.7 Hz, 

10.5 Hz, 1H), 2.75 (t, J = 7.1 Hz, 2H), 2.87 (t, J = 6.8 Hz, 2H), 3.17 (tt, J = 3.7 Hz, 10.5 Hz, 1H), 6.67 - 6.75 (m, 2H), 
7.10 -7.17 (m, 3H), 7.17-7.25 (m, 3H), 7.81 (s ; 1 H) 

Mass spectrum (ESI-MS, m/z): 335 (M + +1) 
(Syn form) 

10 1 H-NMR (CDCI3, 400 MHz): 1 .50 - 1 .65 (m, 2H), 1 .65 - 1 .88 (m, 6H), 2.76 - 2.88 (m, 1 H), 2.97 (s, 4H), 3.45 - 

3.55 (m, 1H), 6.65 - 6.70 (m, 2H), 7.07 - 7.19 (m, 6H), 7.74 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 335 (M + +1) 

Example 260: N1-(5-lsoquinolyl)-N4-propyl-1 ,4-cyclohexanediamine 
15 ^ ~ 

[0768] 4-(5-lsoquinolylamino)-1-cyclohexanone (intermediate 4) (60 mg) and propylamine (30 mg) were dissolved 
in methanol (1 ml), and sodium triacetoxyboro hydride (1 05 mg) was added by portions to the solution at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then added 
thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC [0.5% 
20 aqueous trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate solution (2 ml) was 
then added to fractions containing respective compounds, followed by extraction with chloroform-propanol (3/1). The 
organic layers we re dried over anhydrous sodium sulfate, and the solvent was removed by distillation under the reduced 
pressure to give an anti-form compound (18 mg) and a syn-form compound (22 mg). 
(Anti form) 

25 1 H-NMR (CDCI3, 400 MHz): 0.87 (t, J = 7.4 Hz, 3H), 1 .18 - 1 .33 (m, 4H), 1 .41 - 1 .52 (m, 2H), 1 .94 - 2.06 (m, 2H), 

2.14-2.26 (m, 2H), 2.44-2.58 (m, 1H), 2.57 (t, J = 7.5 Hz, 2H), 3.31 - 3.44 (m, 1H), 4.06-4.20 (m, 1 H), 6.70 (d, J = 
7.6 Hz, 1 H), 7.21 (d, J = 8.0 Hz, 1 H), 7.38 (t, J = 7.8 Hz, 1 H), 7.44 (d, J = 6.1 Hz, 1 H), 8.38 (d, J = 5.9 Hz, 1 H), 9.07 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 284 (M++1) 
(Syn form) 

30 1 H-NMR (CDCI3, 400 MHz): 0.86 (t, J = 7.3 Hz, 3H), 1 .40 - 1 .50 (m, 2H), 1 .50 - 1 .60 (m, 2H), 1 .68 - 1 .76 (m, 4H), 

1 .80 - 1 .90 (m, 2H), 2.57 (t, J = 7.3 Hz, 2H), 2.58 - 2.68 (m, 1 H), 3.60 - 3.70 (m, 1 H), 4.33 - 4.45 (m, 1 H), 6.68 (d, J = 
7.8 Hz, 1 H), 7.20 (d, J = 7.6 Hz, 1 H), 7.36 (t, J = 7.7 Hz, 1 H), 7.47 (d, J =5.8 Hz, 1 H), 8.37 (d, J = 6.1 Hz, 1 H), 9.07 (s, 1 H) 
'Mass spectrum (ESI-MS, m/z): 284 (M++1) 

35 Example 261 : N1-(2-Fluoroethyl)-N4-(5-isoquinolyl)-1 ,4-cyclohexanediamine 

[0769] 4-(5-lsoquinolylamino)-1-cyctohexanone (intermediate 4) (60 mg) and 2-fluoroethylamine hydrochloride (50 
mg) were dissolved in methanol (1 ml), and sodium triacetoxyboro hydride (105 mg) was added by portions to the 
solution at room temperature. The reaction mixture was stirred at room temperature for 1 8 hr. Hydrochloric acid-meth- 

40 anol was then added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified 
by HPLC g [0.5% aqueous trifluoroacetic acid solution/acetonitrile]. A saturated aqueous sodium hydrogencarbonate 
solution (2 ml) was then added to fractions containing respective compounds, followed by extraction with chloroform- 
propanol (3/1). The organic layers were dried over anhydrous sodium sulfate, and the solvent was removed by distil- 
lation under the reduced pressure to give an anti-form compound (18 mg) and a syn-form compound (12 mg). 

45 (Anti form) 

1 H-NMR (CDCI3, 400 MHz): 1.18-1.34 (m, 4H), 1.95 - 2.05 (m, 2H), 2.16 - 2.30 (m ; 2H), 2.45 - 2.60 (m, 1H), 
2.86 (t, J = 4.9 Hz, 1 H), 2.93 (t, J = 4.9 Hz, 1 H), 3.33 - 3.45 (m, 1 H), 4.07 - 4.21 (m, 1 H), 4.44 (t, J = 4.8 Hz, 1 H), 4.56 
(t, J = 4.7 Hz, 1 H), 6.71 (d, J = 7.8 Hz, 1 H), 7.22 (d, J = 8.1 Hz, 1 H), 7.38 (t, J = 8.0 Hz, 1 H), 7.45 (d, J = 6.1 Hz, 1 H), 
8.38 (d, J = 6.1 Hz, 1 H), 9.07 (s, 1 H) 
so Mass spectrum (ESI-MS, m/z): 288 (M + +1) 

(syn form) 

1H-NMR (CDCI3, 400 MHz): 1 .50 - 1 .62 (m, 2H), 1 .63 - 1 .78 (m, 4H), 1 .80 - 1 .90 (m, 2H), 2.69 (tt, J = 3.9 Hz, 7.8 
Hz, 1H), 2.84 (t, J = 4.9 Hz, 1H), 2.91 (t, J = 4.7 Hz, 1H), 3.60 -3.70 (m, 1H), 4.31 -4.41 (m, 1H), 4.44 (t, J = 5.0 Hz, 
1 H), 4.56 (t, J = 5.0 Hz, 1 H), 6.69 (d, J = 7.6 Hz, 1 H), 7.21 (d, J = 8.0 Hz, 1 H), 7.36 (t, J = 7.9 Hz, 1 H), 7.46 (d, J = 6.1 
55 Hz, 1H), 8.38 (d, J = 6.1 Hz, 1H), 9.07 (s, 1 H) 

Mass spectrum (ESI-MS, m/z): 284 (M + +1) 
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Example 262: N1-Cvclopropvl-N4-f5-i SQq uinot v |)-i .^toh^hmin. 

Mass spectrum (ESI-MS, m/z): 282 (M++1) ( ' ' 

(Syn form) 

2.48 S^£J^ - 0 ; ,58 ( m, SH, ,88 - , 78 ( m, 1H ), 

1H), 7.08 (,, J = 8.0 Hz, 1H), 7,8 (t, J = 61 Hz, 1H) 8 08 "( VH 5 '8 Hz 1H f £ T. 7 ^ 1 H) ' 6 (d ' J = " H2 ' 
Mass spectrum (ESI-MS, m/z): 282 (M++1) 5.B Hz, 1H), B.7B (s, 1H) 

Example 263: N1-f5-lsoquinolvl).N4- P hen Y l a thv|.1 ■4sa/cloh. M »,n«Hi«.m.n» 

Mass spectrum (ESI-MS, m/z): 346 (M++1) '* ( ' H) 

(syn form) 

Mass spectrum (ESI-MS, m/z): 346 (M++1) 
45 E * am P le 264: N1-Q H-5-lndazol Y iyN 4 -iso P ropvl-l .4-c Y c|ohexanediamin 6 

room temperature. The reaction mto ^iSK^w ( by P ° rti ° nS t0 the SO,Ution at 

then addedthereto, andthe rea^ acid-methano. was 

« [0 5% aqueous trifluoroacetic acid solution/acetonitrfel t !n concentrated. The residue was purified by HPLC 

pound (14 mg). soiution/acetonitnle] to g.ve an anti-form compound (21 mg) and a syn-form com- 

(Anti form) 

Mass spectrum (ESI-MS, m/z): 273 (M++1) 
(Syn form) 

55 Mass spectrum (ESI-MS, m/z): 273 (M++1) 
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Example 265: N1-(1 H-5-lndazolyt)-N4-isobutyl-1 ,4-cyclohexanediamine 

[0773] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and isobutylamine (37 mg) were dis- 
solved in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution at room 
5 temperature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then 
added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC 
[0.5% aqueous trifluoroacetic acid solution/acetonitrile] to give an anti-form compound (8 mg) and a syn-form compound 
(6 mg). 
(Anti form) 

w Mass spectrum (ESI-MS, m/z): 287 (M++1) 

(Syn form) 

Mass spectrum (ESI-MS, m/z): 287 (M++1) 

Example 266: N1-Ethyl-N4-(1H-5-indazolyl)-1 ,4-cyclohexanediamine 

15 ^ " ^ " 

[0774] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and ethylamine (23 mg) were dissolved 
in methanol (1 ml), and sodium triacetoxyborohydride (105 mg) was added by portions to the solution at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then added 
thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC [0.5% 

20 aqueous trifluoroacetic acid solution/acetonitrile] to give an anti-form compound (10 mg) and a syn-form compound 
(10 mg). 
(Anti form) 

Mass spectrum (ESI-MS, m/z): 259 (M + +1) 
(Syn form) 

25 Mass spectrum (ESI-MS, m/z): 259 (M + +1) 

Example 267: N1-(1 H-S-lndazolyl)-N4-pentyl-1 ,4-cyclohexanediamine 

[0775] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and amylamine (44 mg) were dissolved 
30 in methanol (1 ml), and sodium triacetoxyborohydride (1 05 mg) was added by portions to the solution at room temper- 
ature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was then added 
thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by HPLC [0.5% 
aqueous trifluoroacetic acid solution/acetonitrile] to give an anti-form compound (10 mg) and a syn-form compound 
(10 mg). 
35 (Anti form) 

Mass spectrum (ESI-MS, m/z): 301 (M++1) 
(Syn form) 

Mass spectrum (ESI-MS, m/z): 301 (M + +1) 

40 Example 268: N1-(1 H-5-lndazolyl)-N4-pentyl-1 ,4-cyclohexanediamine 

[0776] 4-(1H-5-lndazolylamino)-1-cyclohexanone (intermediate 3) (57 mg) and N-phenylethylenediamine (68 mg) 
were dissolved in methanol (1 ml), and sodium triacetoxyborohydride (1 05 mg) was added by portions to the solution 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr. Hydrochloric acid-methanol was 
45 then added thereto, and the reaction mixture was stirred and was then concentrated. The residue was purified by H PLC 
[0.5% aqueous trifluoroacetic acid solution/acetonitrile] to give an anti -form compound (51 mg) and a syn-form com- 
pound (45 mg). 
(Anti form) 

Mass spectrum (ESI-MS, m/z): 350 (M + +1) 
so (Syn form) 

Mass spectrum (ESI-MS, m/z): 350 (M + +1) 

Example 269: N-(5-lsoquinolyl)-N-[1 -(4-methylpentyl)-3-piperidyl]amine 

55 [0777] 3-Hydroxypiperidine (1 g) and potassium carbonate (2.76 g) were dissolved in anhydrous N,N-dimethylfor- 
mamide (1 0 ml), and 1 -bromo-4-methylpentane (1 .65 g) was added dropwise to the solution at room temperature. The 
reaction solution was stirred at room temperature for 1 8 hr. Ethyl acetate was then added thereto, and the mixture was 
washed with water and saturated brine and was dried over anhydrous sodium sulfate. The organic layer was concen- 
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trated under the reduced pressure to give an intermediate 

under the reduced pressure The fHtrate Z cC^n^L h T ^ ther6t °' ^ th * miXtUre was then filtered 

» (m, 2H). 2.28 . 2.41 (m, 4H), 2 47 2 5 V(m' M W f~ U f V™ 2H >> ' 4S ' 1 <m, 4H), 1 .73 - , .78 

Mass spectrum (ESI-MS, m/z): 312 (M++1) ( ' ~ Hz ' 1H) 

Example 270: N-(1H-5-lnda.olvl)-N-ri-(4-m B .hyl p ent V l).3. D i D erid Y ll a min» 

(77.6 mg) were JS^^S^S^^ *" 1 8 ^ Methan °' (3 - 8 ml) and Sodium borohydride 



20 



25 



(m, 1H), 7.87 (s, 1 H) " °* tm ' 1 J &4 ' 3 66 < m ' 1 H >' 6 82 " 6 8 5 (m, 2H), 7.28 - 7.30 

30 Mass spectrum (ESI-MS, m/z): 301 (M++1) 

Example 271 :N-(1H-fi-lnrla7nlvl).N-ri^4-methy.p. ntvl)-4- P i Pe rid V | 1fl min 0 

at room temperature Tte Son soTu ion wis S1h V f (6 ° 3 mg) W8S added dro P wise t0 the 
thereto, and the mixture V^TZT*™*Z »TJ, 7 h ?" PM !!" > 18 hR Ethy ' aCetate WaS then added 
Theorgan^ayerwasc^ 

- r aide?;: ess: arjKssi^ 5 — «<■ •*> 

borohydr.de (79 mg) were addeStT ZZ sS on w'as T JS££!X?£? 

was diluted with ethyl acetate (40 mO and a minnr a ™„ n( / >™iure was stirred for 18 hr. The reaction solution 

filtered under the reduced pressure Chelate wa ^cmITTI*™** and th * miXtUre was then 

Example 272: N-(1 H-S-lndazolyQ-N-n -(4.4.4-trmu 0 robutvl).3- D io e ri riY ll a min 0 

mo?4.4-tZ:ZreT^ ^ * ™" " <">"->■ and 1- bro - 

st— 

perature. The reaction mixture was stirred Tat rLm t™ f ? ° ""^ 30 arg ° n atmos P h ^e at room tern- 
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was dried over anhydrous sodium sulfate and was concentrated to give an intermediate. 

[0785] This intermediate (800 mg) and 5-aminoindazole (403 mg) were dissolved in titanium tetraisopropoxide (3.2 
g), and the mixture was then stirred at room temperature for 18 hr. A minor amount of methanol and sodium borohydride 
(71 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction solution was 

5 diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered 
under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified 
by column chromatography on silica gel [chloroform/methanol] to give the title compound (125 mg, yield 3.83%). 

1 H-NMR (CDCI 3 , 400 MHz): 1 .56 - 1 .58 (m, 1 H), 1 .70 - 1 .78 (m, 5H), 2.09 - 2.21 (m ; 2H), 2.37 - 2.42 (m, 5H), 
2.70-2.80 (m, 1H), 3.54-3.64 (m, 1H), 6.81 - 6.85 (m, 2H) : 7.29 - 7.32 (m, 1H), 7.88 (s, 1H) 

10 Mass spectrum (ESI-MS, m/z): 327 (M++1), 325 (M + -1) 

Example 273: N-(5-lsoquinolyl)-N-[1-(4,4,4-trifluorobutyl)-3-piperidyl]amine 

[0786] The above intermediate (800 mg) and 5-aminoisoquinoline (433 mg) were dissolved in titanium tetraisopro- 
*s poxide (3.2 g), and the mixture was then stirred at room temperature for 1 8 hr. A minor amount of methanol and sodium 
borohydride (71 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction 
solution was diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was 
then filtered under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue 
was purified by column chromatography on silica gel [chloroform/methanol] to give the title compound (263 mg, yield 
20 1 .56%). 

1 H-NMR (CDCI3, 400 MHz): 1.60 - 1.83 (m, 8H), 2.42 - 2.52 (m, 2H), 3.75 - 3.84 (m, 1H), 4.85-5.00 (m, 1H), 
6.76 - 6.78 (d, J = 7.6 Hz, 1 H), 7.28 (d, J = 8.0 Hz, 1 H), 7.45 (t, J = 7.8 Hz, 1 H), 7.52 (d, J = 6.1 Hz, 1 H), 8.46 (d, J = 
6.1 Hz, 1H) 

Mass spectrum (ESI-MS, m/z): 338 (M++1), 336 (M+-1) 

25 

Example 274: N-(1 H-5-lndazolyl)-N-(1-isopentyl-3-piperidyl)amine 

[0787] 3-Hydroxypiperidine (1 g) and potassium carbonate (2.76 g) were dissolved in acetonitrile (1 0 ml), and 1 -chlo- 
ro-3-methylbutane (1 .07 g) was added dropwise to the solution at room temperature. The reaction mixture was stirred 
30 at room temperature for 18 hr and was then filtered through Celite, and the filtrate was concentrated to give an inter- 
mediate. 

[0788] This intermediate and triethylamine (1 .78 g) were dissolved in anhydrous dimethyl sulfoxide (7.55 ml), and a 
sulfur trioxide-trimethylamine complex (2.45 g) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
35 bonate solution (7.55 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 
was dried over anhydrous sodium sulfate and was concentrated to give an intermediate. 

[0789] This intermediate (775 mg) and 5-aminoindazole (482 mg) were dissolved in titanium tetraisopropoxide (3.8 
g), and the mixture was then stirred at room temperature for 18 hr. A minor amount of methanol and sodium borohydride 
(85 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction solution was 

40 diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered 
under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified 
by column chromatography on silica gel [chloroform/methanol] to give the title compound (105 mg, yield 3.67%). 

1 H-NMR (CDCI3, 400 MHz): 0.89 - 0.91 (m, 6H), 1.35 - 1.41 (m, 3H), 1.54 -1.76 (m, 6H), 2.32 -2.37 (m, 3H), 
2.45 - 2.50 (m, 1 H), 3.55 - 3.63 (m, 1 H), 6.82 - 6.97 (m, 2H) 5 7.28 - 7.32 (m, 1 H), 7.87 - 7.88 (m, 1 H) 

45 Mass spectrum (ESI-MS, m/z): 278 (M++1) 

Example 275: N-(1 -lsopentyl-3-piperidyl)-N-(5-isoquinotyl)amine 

[0790] The above intermediate (775 mg) and 5-aminoisoquinoline (523 mg) were dissolved in titanium tetraisopro- 
50 poxide (3.8 g), and the mixture was then stirred at room temperature for 1 8 hr, A minor amount of methanol and sodium 
borohydride (85 mg) were then added to the reaction solution, and the mixture was stirred for 1 8 hr. The reaction 
solution was diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was 
then filtered under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue 
was purified by column chromatography on silica gel [chloroform/methanol] to give the title compound (145 mg, yield 
55 4.87%). 

1 H-NMR (CDCI3, 400 MHz): 0.94 (dd, J = 4.6, 6.6 Hz, 6H), 1 .39 - 1 .45 (m, 2H), 1 .51 - 1 .73 (m, 6H), 2.36 - 2.70 
(m, 5H), 4.21 (m, 1H), 6.94 - 6.98 (m, 1H), 7.25 - 7.27 (m, 1H), 7.38 - 7.46 (m, 1H), 7.52 - 7.58 (m, 1H), 8.44 - 8.50 
(m, 1H), 9.13- 9.18 (m, 1H) 
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Mass spectrum (ESI-MS, m/z): 297 (M + +1) 
Example 276: N-f5-l S o qi ,inolvl).N-f1-(2.4.6-triflu 0 rn henzvl)-3-oi Pe rid y ll a min 0 
5 55^222^ f — solved in acetonitri.e (10 m,), and 

perature. The reaction ^ZeZsM^tZ^J ° f ""^ 80 arg ° n atm ° s P h ^ * room tem- 

bonate solution (7.55 mT) was then SH EST ind^t w 8 ^ A """^ aqU60US SOdium »y*ogencar- 
wasd^ 

Sde^^rr 

borohydride (50 mg) were ^ZZZ7e reaT n Z ^JST I" " * Methan °' (2 8 ^ "* S ° diUm 
waspuritiedbycoiumn 

Mass spectrum (ESI-MS, m/z): 372 (M++1), 370 (M+-1) 
Example 277: N-(1H-5-lnda7olvl).N.n.(2-m e th y lh„ tvl)-3. D i P erid Y l 1 a min a 

Jo^e^buS (2 7 f 9) W6re diSS0 ' Ved * — d 0 ml), and 1 -ch.0- 

atro r emperatui^ 



35 



40 



W^JSISS^^ **»*■ suboxide (7.55 ml), and a 

The reaction mixture was stirre Tat ^'S^^S^r K2° n T T m atmos P here at room temperature, 
lution (7.55 ml) was then added thereto ™TtZ ^ saturated aqueous sodium hydrogencarbonate so- 

(60 mg) w.te then .dded to the mono S ft£ I t " ™ ,han01 and 8Mium Wroltyartae 

Mass spectrum (ESI-MS, m/z): 287 (M++1), 285 (M+-1) 
Exampl«278:N-(5-ls 01 i,lr,r,lvl)- f t.ri.tg.m.lhyl but,l). 3 -Di ae hd»l| . n ,ln. 

!™lt,X„7^^ 
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[0799] This intermediate (723 mg) and 5-aminoisoquinoline (487 mg) were dissolved in titanium tetraisopropoxide 
(3.6 g), and the mixture was stirred at room temperature for 1 8 hr. A minor amount of methanol and sodium borohydride 
(80 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction solution was 
diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered 

5 under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified 
by column chromatography on silica gel [chloroform/methanol] to give the title compound (138 mg, yield 4.64%). 

1 H-NMR (CDCI 3 , 400 MHz): 0.91 - 0.98 (m, 6H), 1.14 - 1.26 (m, 8H), 2.06 - 2.25 (m, 2H), 2.57 - 2.65 (m, 2H), 
3.77 - 3.85 (m : 1 H), 6.77 (d, J = 7.6 Hz : 1 H), 7.28 (d, J = 8.0 Hz, 1 H), 7.45 (t, J = 7.8 Hz, 1 H), 7.53 (d, J = 6.1 Hz, 1 H), 
8.46 (d, J = 6.1 Hz, 1H), 9.14 (s, 1 H) 

10 Mass spectrum (ESI-MS, m/z): 298 (M + +1), 296 (M+-1) 

Example 279: N-(1 H-5-lndazolyl)-N-(1 -isopentyl-4-piperidyl)amine 

[0800] 4-Piperidone hydrochloride monohydrate (768 mg) and potassium carbonate (1 .38 g) were dissolved in an- 
15 hydrous N,N-dimethylformamide (10 ml), and 1-chloro-4-methylbutane (533 mg) was added dropwise to the solution 
at room temperature. The reaction solution was stirred at room temperature for 18 hr. Ethyl acetate was then added 
thereto, and the mixture was washed with water and saturated brine and was dried over anhydrous sodium sulfate. 
The organic layer was concentrated under the reduced pressure to give an intermediate. 

[0801] This intermediate (1.25 g) was dissolved in titanium tetraisopropoxide (6.25 g). 5-Aminoindazoie (666 mg) 
20 was added to the solution, and the mixture was stirred at room temperature for 1 8 hr. Methanol (3.8 ml) and sodium 
borohydride (95 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction 
solution was diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was 
then filtered under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue 
was purified by column chromatography on silica gel [chloroform/methanol] to give the title compound (200 mg, yield 
25 16.4%). 

1 H-NMR (CDCI3, 400 MHz): 0.91 (d, J = 6.6 Hz, 6H), 1.38 - 1.63 (m, 5H), 2.10 - 2.17 (m, 4H), 2.35 - 2.39 (m, 
2H), 2.89 -2.95 (m, 2H), 3.26 - 3.36 (m, 1H), 6.79 - 6.82 (m, 2H), 7.29 (d, J = 8.5 Hz, 1H), 7.88 (d, J = 1 .0 Hz, 1H) 
Mass spectrum (ESI-MS, m/z): 287 (M++1), 285 (M+-1) 

30 Example 280: N-(1 H-5-lndazolyl)-N-[1 -(2-methylbutyl)-4-ptperidyl]amine 

[0802] 4-Piperidone hydrochloride monohydrate (768 mg) and potassium carbonate (1 .38 g) were dissolved in an- 
hydrous N,N-dimethylformamide (10 ml), and 1-chloro-2-methylbutane (533 mg) was added dropwise to the solution 
at room temperature. The reaction solution was stirred at room temperature for 18 hr. Ethyl acetate was then added 
35 thereto, and the mixture was washed with water and saturated brine and was dried over anhydrous sodium sulfate. 
The organic layer was concentrated under the reduced pressure to give an intermediate. 

[0803] This intermediate (1 .00 g) was dissolved in titanium tetraisopropoxide (5 g). 5-Aminoindazole (666 mg) was 
added to the solution, and the mixture was stirred at room temperature for 18 hr. Methanol (3.8 ml) and sodium boro- 
hydride (95 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction solution 

*o was diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then 
filtered under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was 
purified by column chromatography on silica gel [chloroform/methanol] to give the title compound (627 mg, yield 43.8%). 

1 H-NMR (CDCI3, 400 MHz): 0.84 (m, 6H), 1.04 - 1.14 (m, 1H), 1.40 - 1.61 (m, 4H), 2.01 - 2.11 (m, 6H), 2.81 - 
2.86 (m, 2H), 3.28 -3.33 (m, 1H), 6.80-6.82 (m, 2H), 7.29 (d, J = 8.5 Hz, 1H), 7.88 (s, 1H) 

45 Mass spectrum (ESI-MS, m/z): 287 (M + +1 ), 285 (M+-1 ) 

Example 281 : N-(1 H-5-lndazolyl)-N-[1 -(2-methylpentyl)-3-piperidyl]amine 

[0804] 3-Hydroxypiperidine (1 g) and potassium carbonate (2.76 g) were dissolved in acetonitrile (10 ml), and 1 -chlo- 
50 ro-2-methylpentane (1 .21 g) was added dropwise to the solution at room temperature. The reaction mixture was stirred 
at room temperature for 18 hr and was then filtered through Celite, and the filtrate was concentrated to give an inter- 
mediate. 

[0805] This intermediate and triethylamine (1 .78 g) were dissolved in anhydrous dimethyl sulfoxide (7.55 ml), and a 
sulfur trioxide-trimethylamine complex (2.45 g) was added to the solution in an argon atmosphere at room temperature. 
55 The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate so- 
lution (7.55 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried 
over anhydrous sodium sulfate and was concentrated to give an intermediate. 

[0806] This intermediate (1 .0 g) and 5-aminoindazole (575 mg) were dissolved in titanium tetraisopropoxide (5.0 g), 
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20 



25 



md were n^JST? T "* '° r ' ^ ™>™ -mount of methanol and sodium borohydride (128 

wifh eZ ISiJSJ ? r ! aCt '° n S0,Ut '° n ' and ,hemixture was stirred for 18 hr. The reaction solution was diluted 
T* r22 h ( "Si 3 m ' n0r am ° Unt ° f W8ter Was added theret0 > and the was then filtered under 

5 column ST"^ ! ratS WaS COncen,rated under the redu «* P^ssure, and the residue was pSied by 
column chramatography on sihca gel [chloroform/methanol] to give the title compound (376 mg, yield 12 5%) 

1 H-NMR (CDCI 3 , 400 MHz): 0.03 - 0.93 (m, 6H), 1.04 - 1.08 (m, 1H), 1.19 - 1.42 (m 4H) 2 01 2 17 im 2H) 
2.37 - 2.60 (m, 3H), 3.56 - 3.63 (m, 1H), 6.82 - 6.84 (m, 2H), 7.29 (d, J = 9.5, 1H), 7 87 s 1 H) 
Mass spectrum (ESI-MS, m/z): 301 (M++1) 

'° Example 282: N-(1 H-5-lndazolv h-N-n -(2.4.6-trifluorobenzvl^3-pi P eridyllamine 

./-Hydroxypiperidine (130 mg) and potassium carbonate (659 mg) were dissolved in acetonitrile (5 ml) and 
^*T n2Vl br ° mide (29 ° m9) W3S add6d dr ° pwise t0 the solution at temperature. The eaction m xture 
" «med1ate° m Per£ " Ure ' " 1 8 "* then fi ' tered thr0U9h Celite > and the fittrate was ooncenSdtogle 
[0808] This intermediate and triethylamine (275 mg) were dissolved in anhydrous dimethyl sulfoxide (1 73 mil and 
IZZOL tn0X,d r r,methy,amine C ° mp,eX < 379 m 9) was added »o ™ a a o.utlon under an argon atmospnere afroom 
caTonl 8 ' , J 6 reaCt '° t n h m ' XtUre W3S Stirred 81 r °° m tem P erat -e for 18 hr. A saturated aqueous sodium hydrogen 
SIh of L T ^ I"'" 3dded theret0 " and the miXtUre Was extracled with chloroform. The organic layer was 
d «o„«° I anhydrous sod,um sulfate a " d was then concentrated to give an intermediate 

2I?^l?tJlrS?^^J" diSS °' Ved titaniUm tetrais °P ro P° xide d-« 9). 5-Aminoindazole (121 mg) 
^Tm^wte*^ 

Suted wT!lT a .l a f h 6 rSa n S °' Ut,0n ' and thS miXtUre WSS Stirred for 1 8 hr - The reacti ° n solution was then 
th rliTL V £ a ?- 3 m ' n0r am ° Unt ° f W3ter WaS 3dded thereto ' and the mbrt ^ was then filtered under 
the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified bv 
column chromatography on silica gel [ch.oroform/methanol] to give the title compound (58 mg, yie 12 ?%, " 

1H-NMR (CDCI3, 400 MHz): 1.57 - 1.74 (m, 5H), 2.45 (m, 3H), 2.74 - 2.77 (m 1H) 3 59 3 65 (m i R1 
6.69 (m, 2H), 6.80 - 6.83 (m, 2H), 7.27 - 7.30 (m, 1H), 7.86 (s, 1H) ( ' 1 *^ ' 

Mass spectrum (ESI-MS, m/z): 361 (M++1) 

Example 283: N-(1 H-5-lndazolvn-N-f 1 -(2.4.6-trifluorobenzyn-4-DiDeridyl1 aminP 

£tlo 0 nit r l"^ Pe J d0ne o^ d I OC « 0ride monoh y drate < 198 m 9) a " d Potassium carbonate (659 mg) were dissolved in 
The rAar+ion \ ^ 2 < 4 ' 6 - trifluorobenz y' br °mide (290 mg) was added dropwise to the solution at room temper* ure 

la's SSS gT a^'^te temPeratUrS * " " ^ *" *™* and * « 

[0811] This intermediate and triethylamine (275 mg) were dissolved in anhydrous dimethyl sulfoxide (1 73 mn and 
a surfur tnoxide-trimethylamine complex (379 mg) was added to the solution under an argo Sosphe'e Z com 

Sn r r rS - , t reaCt, ° n . miXtUre W3S Stirred 31 r °° m tem P era *" a ^r 1 8 hr. A saturated aqLousTZm hydrogen 
carbonate solution was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
S5» ° I anhydrous sodium su,,ate and was concentrated to give an intermediate X 
[0812] This intermediate (292 mg) was dissolved in titanium tetraisopropoxide (1 .45 g) 5-Aminoindazole (128 ma) 

l^T^tT^ZTV: 6 T S,irr6d 31 r °° m temDeratu ^ « i Methanol ZsoZZ ohydS 
45 S?,tT ri 9 Ll ,k f" addSd t0 thS reaCt '° n SOlution ' and the mixture was St ^red for 18 hr. The reaction solution was 
diluted with ethyl acetate, and a minor amount of water was added thereto, and the mixture was then fitter* Zer 
the reduced pressure. The filtrate was concentrated under the reduced pressure, and the Z^^S^Z 
column chromatography on silica gel [chloroform/methanol] to give the title compound (21 5 mg yie^ S * 
ooi 1 , H ; NMR ( C DCI 3 ,400 MHZ): 1.43 - 1 .62 (m, 2H), 2.07 - 2.11 (m, 2H), 2.24 - 2.30 (m. 2H) 2 91 2 94 m 2H) 
3.21 - 3.29 (m, 1H), 6.65 - 6.72 (m, 2H), 6.77 - 6.81 (m, 2H), 7.28 - 7.30 (m, 1H), 7.86 (s, 1H) 
so Mass spectrum (ESI-MS, m/z): 361 (M + +1) ' 

Example 284: N-(1 H-5-lndazolvn-N-(1-methvl-4-piperidvl)amine 

[0813] 1 -Methyl-4-piperidone (300 mg) was dissolved in titanium tetraisopropoxide (1 .5 g). 5-Aminoindazole (282 
55 mg) was added to the solution, and the mixture was stirred at room temperature for 1 8 hr MeZol ^aSlodfum 
borohydnde (50 mg) were added to the reaction so.ution, and the mixture was stirred for 1 8 hr The eactfo ^sol 2Z 

tTe^d^^ 

the reduced pressure. The f.ltrate was concentrated under the reduced pressure, and the residue was purified by 
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column chromatography on silica gel [chloroform/methanol] to give the title compound (202 mg, yield 41 .4%). 

1 H-NMR (CDCI 3> 400 MHz): 1.47 - 1.57 (m, 2H), 2.10 - 2.18 (m, 4H), 2.30 (s, 3H), 2.83 - 2.86 (m, 2H), 3.28 - 
3.33 (m, 1H), 6.80 - 6.82 (m, 2H), 7.28 - 7.31 (m, 1H), 7.88 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 230 (M++1) 

5 

Example 285: N-(1 H-5-lndazolyl)-N-(1 -propyl-3-piperidyl)amine 

[0814] 3-Hydroxypiperidine (1.00 g) and potassium carbonate (2.76 g) were dissolved in acetonitrile (10 ml), and 
3-bromopropane (1 .23 g) was added dropwise to the solution at room temperature. The reaction mixture was stirred 
10 at room temperature for 1 8 hr and was then filtered through Celite, and the filtrate was concentrated to give an inter- 
mediate. 

[0815] This intermediate and triethylamine (1 .78 g) were dissolved in anhydrous dimethyl sulfoxide (7.55 ml), and a 
sulfur trioxide-trimethylamine complex (2.45 g) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
15 bonate solution was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried 
over anhydrous sodium sulfate and was concentrated to give an intermediate. 

[0816] This intermediate and 5-aminoindazole (200 mg) were dissolved In titanium tetraisopropoxide (1.0 g), and 
the mixture was stirred at room temperature for 18 hr. A minor amount of methanol and sodium borohydride (100 mg) 
were added to the reaction solution, and the mixture was stirred for 1 8 hr. The reaction solution was diluted with ethyl 

20 acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered under the reduced 
pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified by column chroma- 
tography on silica gel [chloroform/methanol] to give the title compound (100 mg, yield 3.87%). 

1 H-NMR (CDCI 3 , 400 MHz): 0.90 (t, J = 7.6 Hz, 3H), 1 .51 - 2.07 (m, 4H), 2.07 - 2.21 (m, 4H), 2.36 - 2.40 (m, 2H), ' 
2.96-2.99 (m, 2H), 3.29 -3.36 (m, 1H), 6.75-6.81 (m, 2H) S 7.25 (d, J = 12.0 Hz, 1H), 7.88 (s, 1H) 

25 Mass spectrum (ESI-MS, m/z): 259 (M++1) f 

Example 286: N-(1 H-5-lndazolyl)-N-(1 -propyl-4-piperidyl)amine 

[0817] 4-Piperidone hydrochloride monohydrate (1 .53 g) and potassium carbonate (2.76 g) were dissolved in anhy- j 
30 drous N,N-dimethylformamide, and 1 -bromopropane (1 .29 g) was added dropwise to the solution at room temperature. : 
The reaction solution was stirred at room temperature for 1 8 hr. Ethyl acetate was then added to the solution, and the - 
mixture was washed with water and saturated brine and was dried over anhydrous sodium sulfate. The organic layer 
was concentrated under the reduced pressure to give an intermediate. 

[0818] This intermediate (1 .03 g) was dissolved in titanium tetraisopropoxide (5.5 g). 5-Aminoindazole (971 mg) was 
35 added to the solution, and the mixture was stirred at room temperature for 18 hr. Methanol and sodium borohydride 
(276 mg) were then added solution, and the mixture was stirred for 18 hr. The reaction solution was diluted with ethyl 
acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered under the reduced 
pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified by column chroma- 
tography on silica gel [chloroform/methanol] to give the title compound (1 .3 g, yield 50.3%). 
40 1 H-NMR (CDCI3, 400 MHz): 0.91 (t, J = 7.3 Hz, 3H), 1 .48 - 1 .59 (m, 4H), 2.1 0 - 2.1 8 (m, 4H), 2.33 - 2.37 (m, 2H),' 

2.92 - 2.95 (m, 2H), 3.30 - 3.36 (m, 1 H), 6.78 - 6.82 (m, 2H), 7.27 - 7.29 (d, J = 8.8 Hz, 1 H), 7.88 (d, J = 1 .0 Hz, 1 H) 
Mass spectrum (ESI-MS, m/z): 259 (M++1) 

Example 287: N-[1-(Cyclopropylmethyl)-4-pipehdyl]-N-(1 H-5-indazolyl)amine 

45 ! 

[0819] 4-Piperidone hydrochloride monohydrate (1 .14 g) and potassium carbonate (1 .38 g) were dissolved In anhy- 
drous acetonitrile, and (bromomethyl)cyclopropane (1 g) was added dropwise to the solution at room temperature. The 
reaction solution was stirred at room temperature for 18 hr. Ethyl acetate was then added to the solution, and the 
mixture was washed with water and saturated brine and was dried over anhydrous sodium sulfate. The organic layer 

so was concentrated under the reduced pressure to give an intermediate. 

[0820] This intermediate was dissolved in titanium tetraisopropoxide (4.3 g). 5-Aminoindazole (600 mg) was added 
to the solution, and the mixture was stirred at room temperature for 1 8 hr. Methanol and sodium borohydride (1 70 mg) 
were then added to the reaction solution, and the mixture was stirred for 1 8 hr. The reaction solution was diluted with 
ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered under the 

55 reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified by column 
chromatography on silica gel [chloroform/methanol] to give the title compound (338 mg, yield 16.9%). 

1 H-NMR (CDCI3, 400 MHz): 0.11 - 0.13 (m, 2H), 0.49 - 0.57 (m, 2H) t 0.86 - 0.93 (m, 1H), 1.50 - 1.59 (m, 2H), 
2.11 - 2.22 (m, 4H), 2.29 - 2.31 (m, 2H), 3.04 - 3.07 (m, 2H), 3.29 - 3.35 (m, 1H), 6.79 - 6.82 (m, 2H), 7.28 - 7.31 (m t 
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1H), 7.88 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 271 (M++1) 

Example 288: N-f1-(2-Fluoroeth yl)-4-piperidvl1-N-(1H-5-indazolvl)amine 

[0821] 4-Piperidone hydrochloride monohydrate (1 .53 g) and potassium carbonate (2.76 g) were dissolved in anhy- 
drous aceton.tnle. 1 -Bromo-2-fluoroethane (1.27 g) was added dropwise to the solution at room temperature The 
reason solut.on was stirred at room temperature for 18 hr. Ethyl acetate was then added to the soTtSn andThe 
m,xture was washed with water and saturated brine and was dried over anhydrous sodium sulfate The omank late* 
was concentrated under the reduced pressure to give an intermediate V 

l ^LJ^!Hi e ^ iate (2 fl m9) WaS diSS0lV6d in titaniUm tetrais °Pr°P°xide (1.2 g). 5-Aminoindazole (188 mg) 
was added to the solution, and the m.xture was stirred at room temperature for 1 8 hr. Methanol and sodium borohydride 

S t"? T e «, ? n t0 thS reaCti0 " SOlUti0n ' and the mixture was stirred f ° r 18 hr. The reaction solution was 

ZTtT h y ; f C6ta,e (4 % ml) ' 3 min ° r am ° Unt ° f W3ter WaS added theret °' and th * was the fLTed 

b co umn ch ^r eSS r- concentrated under th * educed pressure, and the residue was purified 

Mass spectrum (ESI-MS, m/z): 263 (M-*+1) 
Example 289: N-f1 -(3-Fluoro P ropvh -4-piperidvll-N-(1 H-5-indazolvhamine 

EL 4 - P t iper t id 1 0n ^ ^chloride monohydrate (768 mg) and potassium carbonate (1 .38 g) were dissolved in an- 
1 C Z aC f t ° n 1 -Bromo-3-fluoroethane (705 mg) was added dropwise to the solution at room temperature. The 
reaction solution was st.rred at room temperature for 18 hr. Ethyl acetate was then added to the solution and he 
m,xture was washed with water and saturated brine and was dried over anhydrous sodium sulfate. The orgar^c tver 
was concentrated under the reduced pressure to give an intermediate 9 V 

ELJ^LTTf (5 , 1 °. m9) ^ diSS0 ' Ved in tit9nium tetra *°Pr°P°*ide (2 6 g). 5-Aminoindazole (464 mg) 

1 t ? ?! J , reaCt '° n S °' Uti0n ' and the mixture was stirred for 18 hr - The reaction solution was 

Tder tht 12" H aCState (40 xk°' T 8 min ° r am ° Um ° f Wat6r WaS added theret0 ' and the was then fi3 

unde the reduced pressure. The f.ltrate was concentrated under the reduced pressure, and the residue was purified 

V ° "uZ^u^? ra ? hV ° n S " iCa 961 [ chlor °f°rm/methanol] to give the title compound (710 mg, yield 51 4%) 
o on o (CDC ' 3 ' 400 MH2): 1 48 ■ 1 55 (m ' 2H >' 1 86 " 1 98 < m ' 2H)> 210- 2 (m. 4H), 2 51 (t J = 7 1 Hz 2H) 

J = 8.5 Hz iH) 2 "^ 3 ^ l^f ^ ^ "* ^ " ~~ " *' ^ ^ ft J = " ^ 679 ' 6 ^ WW*. 
Mass spectrum (ESI-MS, m/z): 277 (M++1) 

Example 290: N-M H- 5-lndazolvl)-N-n -(3,3,3-trifluoropropvl)-4-piperidyl1 amin e 

[0825] 4-Piperidone hydrochloride monohydrate (768 mg) and potassium carbonate (1 .38 g) were dissolved in an- 
^eret^ 

The react.on solution was st.rred at room temperature for 1 8 hr. Ethyl acetate was then added to the solution and the 
mixture was washed with water and saturated brine and was dried over anhydrous sodium sulfate The Jmanb layer 
was concentrated under the reduced pressure to give an intermediate 9 V 

wa^LI^th^T^ 316 ^ diSS °' Ved UtaniUm tetra'wpropoxkte (2.6 g). 5-Aminoindazole (234 mg) 

was added to the solution, and the mixture was stirred at room temperature for 1 8 hr. Methanol and sodium borohydride 

S ; h 9 L We I! 3 ded t0 the reaCti0n SOlUti0n ' and the mixture was stirred for 18 hr. The reaction solution was 

unde"; Z lTl ': Cetate (4 ° ^ 8 min ° r am ° Unt ° f Water WaS added theret0 ' and fixture was the "i teTed 
unde the reduced pressure. The f.ltrate was concentrated under the reduced pressure, and the residue was purified 

' TmmoTS?^ E SiHCa 961 [ ch fo ro fo^ethanol] to give the title compound (160 mg, yield K 2°/ 0 ) 

1 H-NMR (CDCI 3 , 400 MHz): 1.44 - 1.51 (m, 2H), 2.05 - 2.17 (m, 4H), 2.24 - 2.36 (m 2H) 2 59 - 2 62fm 2H> 
2.82 - 2.84 (m, 2H), 3 27 (m, 1H), 6.72 (d, J = 8.8 Hz, 1H), 6.79 (s, IH), 7.17 (d, J = 8.8 h" 1H), 7 92 (s f H ' 
55 Mass spectrum (ESI-MS, m/z): 313 (M + +1) l ' ' 
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Example 291 : N-[1 -(4,4-Dimethylpentyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine 

[0827] 4-Piperidone hydrochloride monohydrate (768 mg) and potassium carbonate (1 .38 g) were dissolved in an- 
hydrous acetonitrile, and 1 -bromo-4,4,4-trifluorobutane (955 mg) was added dropwise to the solution at room ternper- 
5 ature. The reaction solution was stirred at room temperature for 1 8 hr. Ethyl acetate was then added, and the mixture 
was washed with water and saturated brine and was dried over anhydrous sodium sulfate. The organic layer was 
concentrated under the reduced pressure to give an intermediate. 

[0828] This intermediate (684 mg) was dissolved in titanium tetraisopropoxide (3.4 g). 5-Aminoindazole (348 mg) 
was added to the solution, and the mixture was stirred at room temperature for 18 hr. Methanol and sodium borohydride 
10 (124 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction solution was 
diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered 
under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified 
by column chromatography on silica gel [chloroform/methanol] to give the title compound (522 mg, yield 38.3%). 

1 H-NMR (CDCI 3 , 400 MHz): 1 .45 - 1 .52 (m, 2H), 1 .71 - 1 .78 (m, 2H), 2.08 - 2.1 6 (m, 6H), 2.38 - 2.41 (m, 2H), 
15 2.85 - 2.88 (m, 2H), 3.28 - 3.33 (m, 1 H), 6.76 (d, J = 8.8 Hz, 1 H), 6.81 (s, 1 H), 7.23 (d, J = 8.5 Hz, 1 H), 7.91 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 273 (M++1) 

Example 292: N-[1-(3-Fluoropropyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine 

20 [0829] 3-Hydroxypiperidine (718 mg) and potassium carbonate (1.96 g) were dissolved in acetonitrile. 1-Bromo- 
3-fluoropropane (1 .0 g) was added dropwise to the solution at room temperature. The reaction mixture was stirred at 
room temperature for 18 hr and was then filtered through Celite, and the filtrate was concentrated to give an interme- 
diate. 

[0830] This intermediate and triethylamine (1 .78 g) were dissolved in anhydrous dimethyl sulfoxide (7.55 ml), and a 
2s sulfur trioxide-trimethylamine complex (2.45 g) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried 
over anhydrous sodium sulfate and was concentrated to give an intermediate. 

[0831] This intermediate and 5-aminoindazole (1 50 mg) were dissolved in titanium tetraisopropoxide (750 mg), and 
30 the mixture was stirred at room temperature for 1 8 hr. A minor amount of methanol and sodium borohydride (1 00 mg) 
were then added to the reaction solution, and the mixture was stirred for 1 8 hr. The reaction solution was diluted with 
ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered under the 
reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified by column 
chromatography on silica gel [chloroform/methanol] to give the title compound (62 mg, yield 3.16%). 
35 1 H-NMR (CDCI3, 400 MHz): 1 .59 (m, 2H), 1 .75 - 1 .77 (m, 2H), 1 .83 - 1 .96 (m, 2H), 2.37 - 2.54 (m, 4H), 2.75 (m, 

2H), 3.61 (m, 1H), 4.46 (t, J = 5.9 Hz, 1 H), 4.58 (t, J = 6.1 Hz, 1 H), 6.82 - 6.85 (m, 2H), 7.29 - 7.31 (m, 1 H), 7.88 (s, 1 H) 
Mass spectrum (ESI-MS, m/z): 277 (M + +1) 

Example 293: N-[1-(2-Chloro-4-fluorobenzyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine 
40 " ~ ~" ^ 

[0832] 3-Hydroxypiperidine (1 g) and potassium carbonate (2.76 g) were dissolved in acetonitrile (10 ml), and 2-chlo- 
ro-4-fluorobenzyl bromide (2.23 g) was added dropwise to the solution at room temperature. The reaction mixture was 
stirred at room temperature for 1 8 hr and was then filtered through Celite, and the filtrate was concentrated to give an 
intermediate. 

45 [0833] This intermediate and triethylamine (1 .78 g) were dissolved in anhydrous dimethyl sulfoxide (7.55 ml), and a 
sulfur trioxide-trimethylamine complex (2.45 g) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried 
over anhydrous sodium sulfate and was concentrated to give an intermediate. 

so [0834] This intermediate (31 7 mg) and 5-aminoindazole (139 mg) were dissolved in titanium tetraisopropoxide (1 .6 
g), and the mixture was stirred at room temperature for 18 hr. A minor amount of methanol and sodium borohydride 
(100 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction solution was 
diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered 
under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified 

55 by column chromatography on silica gel [chloroform/methanol] to give the title compound (150 mg, yield 4.18%). 

1 H-NMR (CDCI3, 400 MHz): 1.56 - 1 .74 (m, 5H), 2.42 - 2.49 (m, 2H), 2.73 - 2.76 (m, 1H), 3.56 (s, 2H), 3.59 - 
3.62 (m, 1H), 6.79 - 6.83 (m, 1H), 6.94 (dt, J = 2.7, 8.3 Hz, 1H), 7.12 (dd, J =2.7, 8.5 Hz, 2H), 7.27 - 7.30 (m, 1H), 
7.39 - 7.42 (m, 1 H), 7.86 (d, J = 1 .0 Hz, 1 H) 
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Mass spectrum (ESI-MS, m/z): 359 (M + +1) 
Example 294: Methy. 2-(3,4-difluoro P entyl)-2-r3-(1H-5-indazolvlamino)pipericlinolacetate 

[0835] 3,4-Difluorophenylacetic acid (3.42 g) and potassium carbonate (2.76 g) were dissolved in acetonitrile (10 
ml), and methyl iodide (2.82 g) was added dropwise to the solution at room temperature. The reaction mixture was 
stirred at room temperature for 1 B hr and was then filtered through Celite, and the filtrate was concentrated to give an 
intermediate. 

[0836] This intermediate (2.02 g) was dissolved in carbon tetrachloride. N-Bromosuccinimide (2 88 g) was added to 
the solution, and the mixture was refluxed for 18 hr. The reaction solution was then filtered throuqh Celite and the 
filtrate was concentrated to give an intermediate. 
[0837] This intermediate (1 .60 g) and potassium carbonate (1 .73 g) were dissolved in acetonitrile (1 0 ml) and 3-hv- 
droxyp.peridine (631 mg) was added to the solution. The reaction mixture was stirred at room temperature for 18 hr 
and was then filtered through Celite, and the filtrate was concentrated to give an intermediate 
is [0838] This intermediate (2.02 g) was dissolved in anhydrous dimethyl sulfoxide, and triethylamine (552 mq) and 
sulfur trioxide-trimethylamine complex (758 mg) were then added to the solution under an argon atmosphere The 
reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencarbonate solution 
was then added thereto, and the mixture was extracted with chloroform. The organic layer was dried over anhydrous 
sodium sulfate and was concentrated to give an intermediate. 
20 [0839] This intermediate (763 mg) and 5-aminoindazole (287 mg) were dissolved in titanium tetraisopropoxide (3 87 
g) and the mixture was stirred at room temperature for 18 hr. A minor amount of methanol and sodium borohydride 
(101 mg) were then added to the reaction solution, and the mixture was stirred for 18 hr. The reaction solution was 
diluted with ethyl acetate (40 ml), and a minor amount of water was added thereto, and the mixture was then filtered 
under the reduced pressure. The filtrate was concentrated under the reduced pressure, and the residue was purified 
by column chromatography on silica gel [chloroform/methanol] to give the title compound (345 mg yield 0 43%) 

JH-NMR (CDCI 3 , 400 MHz): 1.59 - 1.63 (m, 2H), 1.76 - 1.78 (m, 2H), 2.31 - 2.49 (m, 4H), 3.69 (d, J = 6 4 Hz 
2H), 6.76- 6.84 (m,2H), 7.07- 7.13 (m,2H), 7.28- 7.37 (m,1H), 7.86 (s, 1H) 
Mass spectrum (ESI-MS, m/z): 399 (M+-1) 
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Example 295: N-(1 H-5-lndazolyl)-N-(1 -ff2S)-2-methvlbutyll-3-piperidvl)amine 



[0840] 3-Hydroxypiperidine (1 g) and potassium carbonate (2.76 g) were dissolved in acetonitrile (10 ml) and a 
solution (15 1 ml) of (S)-( + )-1 -bromo-2-methylbutane (1 .51 g) in acetonitrile was added dropwise thereto at room tem- 
per ature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite and the 
35 filtrate was concentrated to give an intermediate. 1 

[0841] This intermediate and triethylamine (1 .78 g) were dissolved in anhydrous dimethyl sulfoxide (7 55 ml) and a 
sulfur trioxide-trimethylamine complex (2.45 g) was added to the solution under an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydroqencar- 
bonate solution (7.55 ml) was then added thereto, and the mixture was extracted with chloroform. The orqanic layer 
was dried over anhydrous sodium sulfate and was concentrated to give an intermediate 

[0842] This intermediate and 5-aminoindazole (939 mg) were dissolved in titanium tetraisopropoxide (4 7 q) and 
the mixture was stirred at room temperature for 1 8 hr. Methanol (0.94 ml) and sodium borohydride (134 mg) were then 
added to the reaction solution, and the mixture was stirred for 1 8 hr. The reaction solution was diluted with ethyl acetate 
(40 mo, and a minor amount of water was added thereto, and the mixure was then filtered under the reduced pressure 
The filtrate was concentrated under the reduced pressure, and the residue was purified by column chromatography 
on silica gel [chloroform/methanol] to give the title compound (253 mg, yield 8 8%) 

iH-NMR(CDCI 3 ,400MHz):0.89(dd,J=7.3,13.9Hz,3H),0.89 (d,J = 5.8Hz,3H),1.06-1 15 (m 1H) 137- 

: 7 V?'*«l Z (m ' 2H) ' 2 - 12 " 2 - 19 (m ' 2H) ' 252 " 2 - 69 (m ' 1H >' 356 - 362 (™. 1H >> 6-83 (s, 1H), 6 84 (dd, 

J = 2.2, 6.6 Hz, 1H), 7.29 (d, J = 9.5 Hz, 1H), 7.87 (s, 1H) K 

Mass spectrum (ESI-MS, m/z): 278 (M + +1) 
Example 296: N-(1 - Benzyl-3-methyl-4-piperidvn-N-(1 H-5-indazolyl)amine 

[0843] 1 -Benzyl-3-methyl-4-piperidone (1 52.7 mg), 5-aminoindazole (1 00 mg), and acetic acid (0.02 ml) were dis- 
so ved m methanol (10 ml). Acetic acid (five drops) was added to the solution, and a borane-pyridine complex (0 06 
ml) was then added dropwise to the solution at room temperature. The reaction mixture was stirred at room temperature 
1 !, u thS completion of the reaction, a saturated aqueous sodium hydrogencarbonate solution (1 ml) was 
added thereto, and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with water and 



112 

BNSDOCID: <EP 12S6574A1 J_> 



EP 1 256 574 A1 

saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform/methanol] to give the title com- 
pound (95.3 mg, yield 65%). 

1 H-NMR (CDCI 3 , 400 MHz): 1.45 - 1.60 (m, 2H), 2.07 - 2.15 (m, 2H), 2.18 - 2.32 (m : 2H), 2.82 -2.92 (m, 2H), 
5 3.30 - 3.40 (m, 1H), 3.63 (s, 2H), 6.79 - 6.84 (m, 2H), 7.31 (d, J = 9.8 Hz, 1H), 7.49 (d, J = 7.8 Hz, 1H), 7.68 (d, J = 
7.1 Hz, 1H), 7.88 (s, 1 H), 8.12 (d, J = 6.9 Hz ; 1H),8.23 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 320 (M + +1) 

Example 297: N-[1 -(4-Fluorobenzyl)-3-pipehdyl1-N-(5-isoquinolyl)amine 
10 - — - — - * 

[0844] 3-Hydroxypiperidine (200 mg) and potassium carbonate (327.8 mg) were dissolved in dimethylformamide (1 0 
ml), and a solution (10 ml) of 4-fluorobenzyl chloride (312.2 mg) in acetonitrile was added dropwise thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite. The 
filtrate was concentrated to give intermediate A. 

15 [0845] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution under an argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 
was dried over anhydrous sodium sulfate and was then concentrated to give intermediate B. 

20 [0846] Titanium isopropoxide was added to this intermediate B and 5-aminotsoquinoiine (21 0.5 mg), and the mixture 
was stirred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, the reaction 
mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate, and 
the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 

25 and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography [silica gel, chloroform -methanol] to give the title compound (1 66 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1.70 - 1.82 (1H, m) : 1.85 - 2.00 (1H, m), 2.00 -2.10 (1H, m), 2.97 (2H, q, J = 11.7 
Hz), 3.39 (1H, d, J = 12.2 Hz), 3.65 (1H, d, J = 11.7 Hz), 4.15 - 4.30 (1H, m), 4.25 - 4.42 (2H, m), 7.02 - 7.17 (3H, m), 
7.36 (1 H, d, J = 8.1 Hz), 7.59 - 7.65 (2H, m), 7.75 (1H, t, J = 8.1 Hz), 8.37 (1H, d, J = 6.8 Hz), 8.66 (1H, d, J = 6.8 Hz), 

30 9.49 (1H,s) 

Mass spectrum (ESI-MS, m/z): 335 (M++1) 

Example 298: N-(1 H-5-lndazolyl)-N-{1-[4-(trifluoromethvl)benzvll-3-piperidvl)amine 

35 [0847] 3-Hydroxypiperidine (200 mg) and potassium carbonate (327.8 mg) were dissolved in dimethylformamide (10 
ml), and a solution (10 ml) of 4-trifluoromethylbenzyl chloride (421.4 mg) in acetonitrile was added dropwise thereto 
at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through 
Celite, and the filtrate was concentrated to give intermediate A. 

[0848] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
40 a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution under an argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 
was dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0849] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (210.5 mg), and the mixture 
45 was stirred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, the reaction 
mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate, and 
the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 
and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
so residue was purified by column chromatography [silica gel, chloroform-methanol] to give the title compound (1 54 mg). 

1 H-NMR (CD 3 OD, 400 MHz): 1 .75 - 2.00 (2H, m), 2.00 - 2.23 (2H, m), 3.00 - 3.20 (1 H, m), 3.20 - 3.45 (2H, m), 
3.50 - 3.60 (1 H, m), 4.09 (1 H, s), 4.47 (1 H, s), 7.42 (1 H, d, J = 8.5 Hz), 7.61 (3H, d, J = 8.1 Hz), 7.66 - 7.75 (1 H, m), 
7.74 (2H t d, J = 7.1 Hz), 8.19 (1H, s) 

Mass spectrum (ESI-MS, m/z): 374 (M++1) 

55 

Example 299: N-(5-lsoquinolyl)-N-{1 -[4-(trifluoro-methyl)benzyl]-3-piperidyl}amine 

[0850] 3-Hydroxypiperidine (200 mg) and potassium carbonate (327.8 mg) were dissolved in dimethylformamide (10 
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ml), and a solution (1 0 ml) of 4-trifluoromethylbenzyl chloride (421 .4 mg) in acetonitrile was added dropwise thereto 

rlr^TrTf ' reaCti ° n miXtUrS WaS Stirr6d at r00m tem P er ature for 18 hr and was then filtered through 
Cehte, and the filtrate was concentrated to give intermediate A. 

[0851] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml) and 
a su fur tnox.de-tnmethylamine complex (550.3 mg) was added to the solution in an argon atmosphere at room tem- 
perature. The reaction m.xture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydroqencar- 
bonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B 

[0852] Titanium isopropoxide was added to this intermediate B and 5-aminoisoquinoline (21 0.5 mg), and the mixture 
was s irred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction the reaction 
nocture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concenfrate and 
the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 
and was dried over sod.um sulfate. The solvent was then removed by distillation under the reduced pressure The 
residue was p^urrfied by column chromatography [silica gel, chloroform-methanol] to give the title compound (1 63 mg) 
3 «, ( S hf° MH2): 1 43 ■ 1 56 (m ' 2H) ' 1 60 - 1 73 < m ' 2H >< 223 ' 240 < m 3H), 2.61 - 2.80 (m Th) 

7.2? id' ZT 5 HzN^^S^r' 3 3H) ' 6 1H) ' 6 W J = 8 8 2H) ' 716 » J = 8 5 *' 2H > 

Mass spectrum (ESI-MS, m/z): 385 (M + +1) 

Example 300: N-f1-(3.4-Di fluorobenzvl)-3-piperidvn-N-(1H-5-indazolvhamine 

[0853] 3-Hydroxypiperidine (200 mg) and potassium carbonate (327.8 mg) were dissolved in dimethylformamide (10 
ml), and a solution (1 ml) of 3,4-difluorobenzyl bromide (448.4 mg) in acetonitrile was added dropwise thereto at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr and was then filtered through Celite and 
the filtrate was concentrated to give intermediate A. 

UfJSr Jn iS J nt ? rme t d J a ! e A trieth y |amine (° 55 ml > were dis ^'ved in anhydrous dimethyl sulfoxide (10 ml), and 
imrl™ ?h" ' m etl ? lamme COmpl6X < 550 3 m 9) was added to the solution under an argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydroqen- 
carbonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 
was dried over anhydrous sodium sulfate and was concentrated to give intermediate B 

[0855] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (210.5 mg), and the mixture 
was s irred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction the reaction 
mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate and 
the m,xture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 
and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
residue was purged by column chromatography [silica gel, chloroform-methanol] to give the title compound (1 81 mg) 
o m , u NMR (CDC ' 3 ' 400 MH2): 130 " 140 < 1H ' m >- 159 " 169 (1H. m), 1.74 - 1 80 (1H, m) 1 91 - 1 94 ( H m 

HZ) 6 85 nH^ 0 7 « ~ HZ ;'m -2 (1 , H ' ^ 2 - 93 0 H ' d ' J = 10 0 HZ) ' 3 30 - 3 32 ( 1H ' A 3 48 < H T = "o 
mm LI L: " f HZ> ' 6 92 (1H ' ddl J = 2 2 ' 88 Hz ). 7.07-7.10 (1H, m), 7.14 (1H, dd, J = 8.1, 0.2 Hz) 726 
(1H,ddd,J = 2.0,8.1, 11.5Hz), 7.31 (1 H, d, J = 8.8 Hz), 7.77 (1H, d, J = 1 .0 Hz) 
Mass spectrum (ESI-MS, m/z): 342 (M + +1) 

Example 30 1 : M-f1 -(3.4-D lfluorobenzvn-3-piperidvH-N-(5-isoquinorvl)amine 

mlffid m n Per , idin f V?H,T 9) 3nd P ° taSSiUm Carb ° nate (3278 mg) Were dissolved in dimethylformamide (10 

ml), and a solution (1 0 ml) of 3,4-d.fluorobenzyl chloride (448.4 mg) in acetonitrile was added dropwise thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite and 
the filtrate was concentrated to give intermediate A. 

[0857] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml) and 

ZTrX^TT m T n ° C ° mP,eX (55 °' 3 m9) WaS add6d t0 the SO,Ution in an ar9 °" atmos P he - « roomtem 
perature. The react.on mixture wasst.rred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 

bonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 

dned over anhydrous sodium sulfate and was then concentrated to give intermediate B 

[0858] Titanium isopropoxide was added to this intermediate B and 5-aminoisoquinoline (21 0.5 mg), and the mixture 
IZTl temperature for 30 min - fo,lowed b V di ^'"tion in methane? Sodium borohydride was added to 

the solution, and the mixture was stirred at room temperature for 3 hr. Afterthe completion of the reaction, the reaction 
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mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate, and 
the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 
and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography [silica gel, chloroform -methanol] to give the title compound (156 mg). 
5 1 H-NMR (CDCI 3> 400 MHz): 1.43 - 1.56 (m, 2H), 1.60 - 1.73 (m, 2H), 2.23 - 2.40 (m, 3H), 2.61 -2.80 (m, 1H), 

3.33 - 3.47 (m, 2H), 3.48-3.58 (m, 1H), 3.72 (s, 3H), 6.74 (s, 1H), 6.78 (d, J = 8.8 Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 
7.21 (d, J = 8.5 Hz, 1H), 7.79 (s, 1H) 

Mass spectrum (ESI-MS, m/z): 353 (M++1) 

10 Example 302: N-{1 -[4-Fluoro-3-(trifluoromethyl)benzyl]-3-piperidyl}-N-(1 H-5-indazolyl)amine 

[0859] 3-Hydroxypiperidine (200 mg) and potassium carbonate (327.8 mg) were dissolved in dimethylformamide (10 
ml), and a solution (10 ml) of 4-fluoro-3-trifluoromethylbenzyl chloride (556.7 mg) in acetonitrile was added dropwise 
thereto at room temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered 

15 through Celite, and the filtrate was concentrated to give intermediate A. 

[0860] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution under an argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 

20 was dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0861] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (210.5 mg), and the mixture 
was stirred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, the reaction 
mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate, and 

25 the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 
and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography [silica gel, chloroform-methanol] to give the title compound (161 mg). 

1 H-NMR (CD 3 OD, 400 MHz): 1.80 - 1.90 (1H, m), 1.90 - 2.05 (1H, m), 2.05 - 2.11 (2H, m), 3.00-3.10 (1 H, m), 
3.10 - 3.35 (1H, m), 3.35 - 3.50 (1H, m), 3.60 - 3.70 (1H, m), 4.10 - 4.20 (1H, m), 4.51 (2H, q, J = 13.2 Hz), 7.43 (1H, 

30 t, J = 9.3 Hz), 7.49 (1 H, d, J = 9.0 Hz), 7.70 (2H, d, J = 9.0 Hz), 7.93 - 7.98 (1 H, m), 8.02 (1 H, d, J = 6.3 Hz), 8.33 (1 H, 
d, J = 0.7 Hz) 

Mass spectrum (ESI-MS, m/z): 392 (M++1) 

Example 303: N-[1 -(3,4-Dichlorobenzyl)-3-piperidyl)-N-(1H-5-indazolyl)amine 

35 ~~ ~~ *" ~~ - - 

[0B62] 3-Hydroxypiperidine (200 mg) and potassium carbonate (327.8 mg) were dissolved in dimethylformamide (1 
ml), and a solution (1 ml) of 3, 4-dichlorobenzyl chloride (423.4 mg) in acetonitrile was added dropwise thereto at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr and was then filtered through Celite : and 
the filtrate was concentrated to give intermediate A. 

40 [0863] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution in an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 
dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

45 [0864] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (210.5 mg), and the mixture 
was stirred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, the reaction 
mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate, and 
the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 

so and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography [silica gel, chloroform-methanol] to give the title compound (133 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1.70 - 2.20 (4H, m), 3.00 - 3.20 (1H, m), 3.40 - 3.55 (1H, m), 3.40 - 3.55 (1H, m), 
3.65 (1H, bs), 4.15 (1H, bs), 4.43 (2H, q, J = 10.5 Hz), 7.51 (1H, d, J = 9.27 Hz), 7.57 (1H, s), 7.71 (1H, d, J = 9.0 Hz), 
7.85 (1H, s), 8.33 (1H, d, J = 0.7 Hz) 

55 Mass spectrum (ESI-MS, m/z): 375 (M++1) 
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Example 304: N-f 1 -(4-Chtorobenzvn- 3-plperidvn-N-f 1 H-S-indazolvhamine 

SJffL 4 -p hlorobenz y | chlorid e (318.3 mg) was added dropwise to a solution (10 ml) of 3-hydroxypiperidine (200 
mg) and potassium carbonate (327.8 mg) in acetonitrile at room temperature. The reaction mixture wasstirod room 

SST tZ1°L 8 T? T T- fi,tered thr ° U9h CeMte ' and thS filtrate Was concentrated T^ZTrZZT 
[0866] This intermediate A and tnethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 0 m ) and 
a sulfur tnoxide-trimethvlamine complex (550.3 mg) was added to the solution under an argon ^sphere Tt room 

IXnT t °H miXtUre W3S Stirred 81 r ° 0m tem P erature *r 18 hr. A saturated aqueousTodE ^JSE 

carbonate solut.cn (10 ml) was then added thereto, and the mixture was extracted with chloroform The omaSver 
was dned over anhydrous sodium sulfate and was concentrated to give intermediate B 9 V 

[0867 Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (236.9 mg) and the mixture 

the so 'Ton tem r atUre 30 min ' f °" 0Wed bV diSS0 ' UtiOn in methano1 - Sodium borohyd'r de Is added " 

the .solution, and the m.xture was stirred at room temperature for 3 hr. After the completion of the reaction the reaction 
mixture was fHtered through Ce.ite, and the filtrate was then concentrated. Water was poured into the con^n Je and 

Z ZT h T th8n 6XtraCted With Gthyl aC6tate - The ethyl acetate la V er was wa ^ed with wate an^satSed brine 
SdTw TIT*™ sulfate. The solvent was then removed by distillation under the reduced ptssure The 

H-NMR (CDCI 3 , 4°° MHz): 1.30 - 1.45 (1H, m), 1.59 - 1.70 (1H, m), 1.75 - 1.83 (1H m) 1 94-1 97MH m 
2.00 - 2.10 (1H, m), 2.24 (1H, t, J = 9.3 Hz), 2.71 (1H, d, J = 10.7 Hz), 3.00 (1H d J = 93 Hz) 348 3 52 H m ' 

J f 1 ( 0 2 HZ?' ' = ^ HZ) ' 0 H ' d ' J = 20 HZ) ' 691 (1 H ' dd ' J = 20 90 ^ ™ OH t H J Z 2'l 3 7 4 Hz) 3 7 6 .77(1 h!' 
Mass spectrum (ESI-MS, m/z): 340 (M + +1) 
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Example 305: N-(1 H-5-lndazo lyl)-N-ri -(Phenylsulfonvl)-3-piperidyllamine 



m!f 81 h f e " z * nesulfon y | cnloride < 38 2-8 mg) was added dropwise to a solution (20 ml) of 3-hydroxypiperidine (200 

at J S^SJ S aC6t r ^ r ° 0m t6mPeratUre - ThS reaCtbn mixtU - was J temper 

ature for 18 hr. After the complet.on of the reaction, the reaction mixture was filtered through Celite and the filtrate 

was then concentrated. Water was poured into the concentrate, and the mixture was then exacted wit ^acetate 

The ethyl acetate .ayer was washed with water and saturated brine and was dried over sodium .S^SS 

was then removed by distillation under the reduced pressure to give intermediate A 

KrtS^J^S 9 ^ <,ndtr,et , hyl T ,lne (0 55 m0 W6re diSS0lV6d in anhydrous dimeth V sulfoxide (10 ml), and 
temnl Lt Z t! J C ° mpl6X (55 ° 3 mg) was added to the solution under «i argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr A saturated aaueous sodium hvri™!? 
carbonate solution (1 0 ml) was then added thereto, and themixture was extracted wJh chZZ C^ESS 
was dried over anhydrous sodium sulfate and was concentrated to give intermediate B V 
l^IL^T™ iS ° propoxide was added t0 thi * intermediate B and 5-aminoindazole (236.9 mg), and the mixture 

ZVe ZtT°T t 7 er T e f ° r 30 min > f0 " OWed by diSSO,ution in methano '- Sodium borohydride was Ten aJded 
to the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reason the 

ZVZ Wa t filtered th I° U9h CeHte ' and thG mrate WaS then concentrated. Water was poured Sole con 

sat ated bnn Z ^ WBh aCetat6 ' The ethyl acetate ^ wa * cashed wi h wl er and 

saturated brine and was dned over sodium sulfate. The solvent was then removed by distillation under the reduced 

E^T' PUrmed ^ C ° ,Umn tsi-ica gel, chioroform-Lthanol] l ^Z Z Z 

= 7^ d 7^l2 2 H 2 d 8 ^ KS HZ) ' ^ * J = ^ HZ) ' 7 53 - = "™ ^ 

Mass spectrum (ESI-MS, m/z): 358 (M + +1) 

Example 306: N-(1H-5-lnda7olvl)-N-l1-r(4-met hvlphenvn-sulfonvl1-3-piperidvl) a min S 

m^ 711 h P-™7 nesu,f onyl chloride (423.3 mg) was added dropwise to a solution (20 ml) of 3-hydroxypiperidine (200 
2e ?or ?8 hr T\ ? ^T'* * ^ The reaCti °" ™ ixtUre was 

w« e h!l ? ♦ the completion of the reaction, the reaction mixture was filtered through Celite and the filtrate 
was then concentrated. Water was poured into the concentrate, and the mixture was then extracted wi h ethyl acetLt 
The ethyl acetate layer was washed with water and saturated brine and was dried over sodium suZe The SSnt 
was then removed by distillation under the reduced pressure to give intermediate A 
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[0872] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution under an argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 

5 was dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0873] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (236.9 mg), and the mixture 
was stirred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, the reaction 
mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate, and 

io the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 
and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography [silica gel, chloroforrn-methanol] to give the title compound (212 mg). 

"■hl-NMR (CDCI 3 , 400 MHz): 1.40 - 1.44 (1H, m), 1 60 - 1.70 (2H, m), 2.36 (3H, s), 2.61 (1H, dd, J = 7.1, 11.5 
Hz), 2.80 (1H, t, J = 8.5 Hz), 3.12 (1H, dd, J = 7.1, 8.5 Hz), 3.43 (1H, d, J = 11.5 Hz), 3.54 (1H, m), 6.75 (1H, dd, J = 

15 2.0, 8.5 Hz), 6.78 (1 H, s), 7.24 (2H, d, J = 8.5 Hz), 7.25 (1 H, d, J = 8.3 Hz), 7.56 (2H, d, J = 8.3 Hz), 7.83 (1 H, s) 
Mass spectrum (ESI-MS, m/z): 370 (M++1) 

Example 307: N-{1 -[(4-Chlorophenyl)sulfonyl-3-piperidyl]-N-(1 H-5-indazolyl)amine 

20 [0874] 4-Fluorobenzenesulfonyl chloride (423.3 mg) was added dropwise to a solution (20 ml) of 3-hydroxypiperidine 
(200 mg) and triethylamine (0.33 ml) in acetonitrile at room temperature. The reaction mixture was stirred at room 
temperature for 18 hr. After the completion of the reaction, the reaction mixture was filtered through Celite, and the 
filtrate was then concentrated. Water was poured into the concentrate, and the mixture was then extracted with ethyl 
acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium sulfate. The 

25 solvent was then removed by distillation under the reduced pressure to give intermediate A. 

[0875] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution under an argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 

30 was dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0876] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (236.9 mg), and the mixture 
was stirred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, the reaction 
mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate, and 

35 the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 
and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography [silica gel, chloroforrn-methanol] to give the title compound (21 6.2 mg). 

1 H-NMR (CDCI3, 400 MHz): 1.40 - 1.51 (1H, m), 1.62 - 1.75 (1H, m), 1.89 - 1.90 (2H, m), 1.90 -2.05 (1H, m), 
2.64 (1H, t, J = 11 .0 Hz), 2.84 (1H, t, J = 8.5 Hz), 3.18 - 3.25 (1H, m), 3.52 (1 H, d, J = 11 .0 Hz), 6.79 (1 H, d, J = 8.8 

40 Hz), 6.83 (1H, s), 7.15 - 7.25 (2H, m), 7.30 (1H, d, J = 8.8 Hz), 7.70 - 7.80 (2H, m), 7.89 (1H, s) 
Mass spectrum (ESI-MS, m/z): 374 (M++1) 

Example 308: N-(1 H-5-lndazolyl)-N-(1-{[4-(trifluoromethyl)phenyl]sulfonyl}-3-piperidyl)amine 

45 [0877] 4-Trifluorobenzenesulfonyl chloride (532 mg) was added dropwise to a solution (20 ml) of 3-hydroxypiperidine 
(200 mg) and triethylamine (0.33 ml) in acetonitrile at room temperature. The reaction mixture was stirred at room 
temperature for 18 hr. After the completion of the reaction, the reaction mixture was filtered through Celite, and the 
filtrate was then concentrated. Water was poured into the concentrate, and the mixture was then extracted with ethyl 
acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium sulfate. The 

50 solvent was then removed by distillation under the reduced pressure to give intermediate A. 

[0878] This intermediate A and triethylamine (0.55 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution in an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (1 0 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 

55 dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0879] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (236.9 mg), and the mixture 
was stirred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, the reaction 
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Mass spectrum (ESI-MS, m/z): 424 (M++1) 1 ' ' " Hz) ' 7 83 (1H - s > 

Example 309: N-(1 H-5-lndazolvl)-N-ri -fohenvlsulfon y lHetrahvdro-1 H-a-pyrrolvllamine 

mmmm 

Mass spectrum (ESI-MS, m/z): 342 (M++1 ) 
Example 310: N . ( iH-5-lndazolvl)-N- { 1.f(4-methvl D h e nvl^ u lfonvlltetrahvdro.1H-3.pvrr 0 | v |)amin e 

[0885] Titanium .sopropoxide was added to this intermediate B and 5-aminoindazole M93 9 mm a „n . 
»a s fi,», ea m, OTgh c«e, «„d,h^^ 

=isHiiMiiiBsi 

Mass spectrum (ESI-MS, m/z): 355 (M++1) (1 H ' S) 



BNSDOCID; <EP 12S6574A1J_> 



118 



EP 1 256 574 A1 

Example 311: N-{1 -[(4-Chtorophenyl)sulfonyl]tetrahydro-1 H-3-pyrrolyl}-N-(1 H-5-indazolyl)amine 

[0886] 4-Chlorobenzenesulfonyl chloride (341 .6 mg) was added dropwise to a solution (20 ml) of (R)-(-)-3-pyrrolidinol 
hydrochloride (200 mg) and triethylamine (0.33 ml) in acetonitrile at room temperature. The reaction mixture was stirred 

5 at room temperature for 18 hr. After the completion of the reaction, the reaction mixture was filtered through Celite, 
and the filtrate was then concentrated. Water was poured into the concentrate, and the mixture was then extracted 
with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine and was dried over sodium 
sulfate. The solvent was then removed by distillation under the reduced pressure to give intermediate A. 
[0887] This intermediate A and triethylamine (0.45 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 

10 a sulfur trioxide-trimethylamine complex (450.5 mg) was added to the solution under an argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 
was dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0888] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (193.9 mg), and the mixture 
15 was stirred at room temperature for 30 min, followed by dissolution in methanol. Sodium borohydride was added to 
the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, the reaction 
mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the concentrate, and 
the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated brine 
and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced pressure. The 
20 residue was purified by column chromatography [silica gel, chloroform-methanol] to give the title compound (1 43.2 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1.85 - 1.91 (1H, m), 2.11 - 2.21 (1H, m), 2.46 (3H, s), 3.27 (1H, dd, J = 3.2, 10.7 
Hz), 3.31 - 3.44 (2H, m), 3.52 (1H, dd, J = 5.6, 10.5 Hz), 3.96-4.02 (1H, m), 6.60 (1H, dd, J = 2.2, 8.8 Hz), 6.65 (1H, 
d, J = 2.0 Hz), 7.30 (1 H, d, J - 1 0.7 Hz), 7.32 (2H, d, J = 1 0.5 Hz), 7.71 (2H, d, J = 8.3 Hz), 7.88 (1 H, s) 
Mass spectrum (ESI-MS, m/z): 378 (M + +1) 

25 

Example 31 2: N-[1 -(2,6-Dichlorobenzyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine 

[0889] 2,6-Dichlorobenzyl chloride (425.1 mg) was added dropwise to a solution (1 0 ml) of 3-hydroxypiperidine (200 
mg) and potassium carbonate (327.8 mg) in acetonitrile at room temperature. The reaction mixture was stirred at room 

30 temperature for 18 hr and was then filtered through Celite, and the filtrate was concentrated to give intermediate A. 
[0890] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution in an argon atmosphere at room tem- 
perature. The reaction mixture was stirred at room temperature for 18 hr. A saturated aqueous sodium hydrogencar- 
bonate solution (10 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer was 

35 dried over anhydrous sodium sulfate and was concentrated to give intermediate B. 

[0891] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (236.9 mg), and the mixture 
was stirred at room temperature for 30 min. Thereafter, the reaction mixture was dissolved in methanol. Sodium boro- 
hydride was added to the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of 
the reaction, the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured 

40 into the concentrate, and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under the 
reduced pressure. The residue was purified by column chromatography [silica gel, chloroform-methanol] to give the 
title compound (254.5 mg). 

1 H-NMR (CD3OD, 400 MHz): 1 .70 - 1 .82 (1H, m), 1.85 - 2.00 (1H, m), 2.10 - 2.18 (2H, m), 3.35 (1H, dt, J = 2.9, 
45 12.2 Hz), 3.44 (1H, t, J = 11.2 Hz), 3.59 (1H, d, J = 12.2 Hz) : 3.68 (1H, d, J = 10.0 Hz), 4.00-4.10 (1H, m), 4.69 (2H, 
s), 7.36 (1 H, dd, J = 1 .2, 8.8 Hz), 7.40 (1 H, d, J = 6.6 Hz), 7.46 (1 H, d, J = 2.0 Hz), 7.59 (1 H, d, J = 9.0 Hz), 8.1 6 (1 H, 
d, J = 0.7 Hz) 

Mass spectrum (ESI-MS, m/z): 375 (M 4 +1) 

so Example 313: N-[1 -(2,5-Dichlorobenzyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine 

[0892] 2,5-Dichlorobenzyl chloride (521 .8 mg) was added dropwise to a solution (1 0 ml) of 3-hydroxypiperidine (200 
mg) and potassium carbonate (327.8 mg) in acetonitrile at room temperature. The reaction mixture was stirred at room 
temperature for 18 hr and was then filtered through Celite, and the filtrate was concentrated to give intermediate A. 
55 [0893] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (10 ml), and 
a sulfur trioxide-trimethylamine complex (550.3 mg) was added to the solution under an argon atmosphere at room 
temperature. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydrogen- 
carbonate solution (1 ml) was then added thereto, and the mixture was extracted with chloroform. The organic layer 
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was dried over anhydrous sodium sulfate and was concentrated to give intermediate B 

Ef ) !TT m lsopropoxide was added t0 this intermediate B and 5-aminoindazole (236.9 mg), and the mixture 
hTh e T 6rat r re f ° r 30 min ' Th6reafter ' the reaction mixture was dissolved * methanol. Sodium boro 
the LtZ th r S0,Ut ' 0n ' the miXtUre WaS Stirred at room *W tor 3 hr. After the completion of 
the reaction, the react.on m.xture was filtered through Celite, and the filtrate was then concentrated Water was poured 

Her a e n C H° n T f h ^ then 6thyl aCetate ' The «™ ***** layerTas washed^ 

7eTcTZTTT ne T ^ dri8d ° V6r S ° diUm SUlfat6 ' The SOlvent was then re ™ ved ^ distillation under the 
£ c^oTd (5* Sm g e ) S,dUe ^ * Chr0mat0 ^aphy [silica ge,, ch.oroform-methanol] to give the 

Mass spectrum (ESI-MS, m/z): 375 (M++1) 

Example 31 4: N-[1 -(2,4-Dichloroben zyl)-3-piperidyll-N-(1 H-5-indazolvnamine 

m!? S1 h 2 'f - Dichloroben2 y | bromid e (521 .8 mg) was added dropwise to a solution (10 ml) of 3-hydroxypiperidine (200 
« * T* (327 8 m9) in aCet0nftri,e 31 r °° m te mperature. The react*; mixture was sLd at room 
Si tZ B ^ an ? T the " fMtered thr ° U9h CeNte ' and the fi,,rate was concentrated to give intermediate A 
[0896] This intermediate A and triethylamine (0.50 ml) were dissolved in anhydrous dimethyl sulfoxide (1 0 ml) and 
a sulfur tnoxIde-trlmethWamlne complex (550.3 mg) was added to the solution under an m^SSZ7'f^ 
tempera ure. The reaction mixture was stirred at room temperature for 1 8 hr. A saturated aqueous sodium hydroqen- 

wa ?SS S "h ( h° m ° Wa . S the " add6d theret °' the miXtUrS WaS extracted with The oTgaSayer 

was dned over anhydrous sodium sulfate and was concentrated to give intermediate B 

[0897] Titanium isopropoxide was added to this intermediate B and 5-aminoindazole (236.9 mg), and the mixture 

ZrSH 9 nTnt rr" 1 " 6 ,!" 30 min - Thereafter ' the rea ° ti0n "**»•"- dissolved in methanol. Sodium boro 
TTJr f theret0 ;f ndthemix,urewassti ^dat room temperatureforShr.Afterthecompletionofthe reaction 
the react,on mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the 
concentrate and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with wate^ 

pZc W 92 C I mg) ^ ^ V CO ' Umn Chr ° matOSraph y I silica 8-. chloroform-methanol] to give the title com- 

30 3 61 Mh Tj w nn^ ^ ' 1 80 < 1 H ' m >' 1 80 " 1 90 0 H, m), 2.00 - 2.20 (2H, m). 3.10 - 3.50 (3H, m), 

3.61 (1H. d, J = 10.5 Hz), 4.00- 4.10 1 H,m). 4.51 (2H, s), 7.35 (1H, dd, J = 2.0 8 8 Hz) 7 41 (1H dd j-sos 
Hz), 7.51 (1H, d, J = 2.0 Hz), 7.63 (1H, dd, J = 4.9, 9.0 Hz), 7.72 (1H, d, J = 8.3 Hz) 8 21 (1H I s ' 
Mass spectrum (ESI-MS, m/z): 375 (M++1) ' 
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Example 31 5: N-f1-(2,6-Difluo robenzvl)-3-piperidyl]-N-(1H-5-indazolvl)amine 



[0898] 2,6-Difluorobenzyl chloride (353.5 mg) was added dropwise to a solution (1 0 ml) of 3-hydroxypiperidine (200 
mg) and potassium carbonate (327.8 mg) in acetonitrile at room temperature. The reactioi mixture waTsEd a room 
40 nX 18 hr and WaS thSn filt6red through Celite < and the fi,trate w as concentrated to give intermedia A 

51 J h,S J ntermed J a , te A and triethylamine <° 50 ml) were dissolved in anhydrous dimethyl s'ulfo de ^ 0 m ) and 
a su fur tnox.de-tr.methylam.ne complex (550.3 mg) was added to the solution in an argon atmosphere at room tern 

bonatelol i 6 ?nTT*T "T! * ^ temperature f ° r 1 « "r. A saturated aqueous sodium hydTogencar- 

J !?„ h i } T add6d theret °' 8nd the miXtUre W3S GXtract6d with chloroform. The organ* layer was 
dned over anhydrous sodium sulfate and was concentrated to give intermediate B 'ayerwas 

£?°°J Tl ta r iUm isopropoxide was added to this intermediate B and 5-aminoindazole (236.9 mg), and the mixture 
Z*ZZ «Z X rrT e f ° r 3 ° min - Thereafter ' the reaction mixture was disso,ved * methanol ^Sodium boro 
the L ac Z f h r ' Ut '° n ' and ^ miXtUre WaS Stirr6d 81 r °° m ^perature for 3 hr. After the completion of 
he react-on , the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured 
into the concentrate, and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and saturated brine and was dried over sodium sulfate. The solvent was then removed by dlstZJn underThe 
;re~d% e 37Tmg) SidUe ^ * W ch.orofo^metbano.Jto 

1 H-NMR(CD 3 OD, 400 MHz): 1.45 -1.52(1 H,m), 1.80 - 1.90(1 H, m), 1.95 - 2.05 (2H m) 2 80-300MH ml 
3.00 - 3.05 (1 H, m), 3.38 - 3.40 (1 H, m), 3.50 - 3.55 (1 H, m), 3.70 - 3.75 (1 H, m) 4 40 <2H '«) 6 96 (1 H dd J 2 0 
7.3 Hz), 6.97 (1H, 8) 7*7 (1H, », J = 8, Hz), 7.35 (1H, dd/j = 1.0, 9.8 Hz), 7.48 - 7 55^H m) 7 89 (1 H s) = ' 
Mass spectrum (ESI-MS, m/z): 342 (M + +1) 1 ' ' 
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Example 31 6: N-(1 H-5-lndazolyl)-N-[1 -(2-propynyl)-4-piperidyl]amine 

[0901] Propargyl bromide (0.1 9 ml), 4-piperidone monohydrate (300 mg), and potassium carbonate (539.8 mg) were 
dissolved in acetonitrile (10 ml), and the mixture was then stirred at room temperature for 18 hr. The reaction mixture 

5 was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 

[0902] Titanium isopropoxide was added to this intermediate and 5-aminoindazole (208.0 mg), and the mixture was 
stirred at room temperature for 30 min. Thereafter, the reaction mixture was dissolved in methanol. Sodium borohydride 
was added to the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, 
the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the 

10 concentrate, and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water 
and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography [silica gel, chloroform-methanol] to give the title com- 
pound (170.6 mg). \ 

^-NMR (CDCI 3 , 400 MHz): 1.55 (2H, dq, J = 3.7, 10.5 Hz), 2.13 (2H, d, J = 12.2 Hz), 2.26 (1H, t, J = 2.5 Hz), 

15 2.41 (2H, dt, J = 2.5, 10.5 Hz), 2.89 (2H, d, J = 12.2 Hz), 3.28-3.35 (1H, m), 3.34 (2H, d, J = 2.4 Hz), 6.79 (1H, dd, J 
= 2.0, 8.5 Hz), 6.81 (1 H, s), 7.28 (1 H, d, J = 8.8 Hz), 7.86 (1 H, d, J = 1 .0 Hz) 
Mass spectrum (ESI-MS, m/z): 254 (M++1) 

Example 317: N-(1 -Butyl-3-piperidyl)-N-(1H-5-indazolyl)-amine 

20 

[0903] n-Butyl bromide (0.23 ml), 4-piperidone monohydrate (300 mg), and potassium carbonate (539.8 mg) were 
dissolved in acetonitrile (10 ml), and the mixure was then stirred at room temperature for 18 hr. The reaction mixture 
was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 

[0904] Titanium isopropoxide was added to this intermediate and 5-aminoindazole (208.0 mg), and the mixture was 
25 stirred at room temperature for 30 min. Thereafter, the reaction mixture was dissolved in methanol. Sodium borohydride 
was added to the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of the reaction, * 
the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured into the 
concentrate, and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with water 
and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under the reduced 
30 pressure. The residue was purified by column chromatography [silica gel, chloroform-methanol] to give the title com- 
pound (99.6 mg). ; 

1 H-NMR (CDCI 3 , 400 MHz): 0.85 (3H, t, J = 7.3 Hz), 1 .25 (2H, q, J = 7.3 Hz), 1 .43 (4H, t, J = 8.1 Hz), 2.03 (2H, 
d, J = 9.3 Hz), 2.08 (2H, d, J = 11.2 Hz), 2.29 (2H, t, J = 7.3 Hz), 2.85 (2H : d, J = 8.6 Hz), 3.15 - 3.30 (1H, m), 6.72 ; 
(1 H, dd, J = 2.0, 8.3 Hz), 6.74 (1 H, s), 7.20 (1 H, d, J = 8.3 Hz), 7.81 (1 H, s) 
35 Mass spectrum (ESI-MS, m/z): 272 (M + -»-1) 

Example 318: N-(5-lsoquinolyl)-N-(1-propyl-4-piperidyl)-amine 

[0905] n-Propyl bromide (0.2 ml), 4-piperidone monohydrate (300 mg), and potassium carbonate (539.8 mg) were ) 
40 dissolved in acetonitrile (10 ml), and the mixture was then stirred at room temperature for 18 hr. The reaction mixture 
was filtered through Celite, and the filtrate was then concentrated to give an intermediate. 

[0906] Titanium isopropoxide was added to this intermediate and 5-aminoisoquinoline (208.0 mg), and the mixture 
was stirred at room temperature for 30 min. Thereafter, the reaction mixture was dissolved in methanol. Sodium boro- 
hydride was added to the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of ; 
45 the reaction, the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured 
into the concentrate, and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with: 
water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under the 
reduced pressure. The residue was purified by column chromatography [silica gel, chloroform-methanol] to give the 
title compound (1 0 1 .3 mg). 

so 1 H-NMR (CDCI3, 400 MHz): 0.85 (3H, t, J = 7.3 Hz), 1.47 (2H, q, J = 7.6 Hz), 1.57 (2H, dq, J = 4.2, 10.7 Hz)/ 

1.92 (1H, s), 2.05 - 2.18 (4H, m), 2.28 (2H, t, J = 7.8 Hz) s 2.87 (2H, d, J = 12.2 Hz), 3.38 -3.50 (1H, m), 4.19 (1H, d, 
J = 5.4 Hz), 6.71 (1H, d, J = 7.6 Hz), 7.22 (1H, d, J = 8.1 Hz), 7.37 (1H, t, J = 7.8 Hz), 7.46 (1H, d, J = 6.1 Hz), 8.39 
(1H, d, J = 5.9 Hz), 9.07 (1H, s) 

Mass spectrum (ESI-MS, m/z): 269 (M++1) 

55 

Example 319: N-(1 -lsobutyl-4-piperidyl)-N-(5-isoquinolyl)amine 

[0907] 1 -Bromo-2-methylpropane (0.23 mg), 4-piperidone monohydrate (300 mg), and potassium carbonate (539.8 
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mg) I were dissolved in acetonitrile (10 ml), and the mixture was then stirred at room temperature for 1 8 hr The reaction 
mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate 
[0908] Titanium isopropoxide was added to this intermediate and 5-aminoisoquinoline (208.0 mg) and the mixture 
was stirred at room temperature for 30 min. Thereafter, the reaction mixture was dissolved in methanol. Sodium boro- 
hydr.de was added to the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of 
the reaction, the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured 

Ttl JZ n T X T*? ^ thS , miXtUre WaS the " eXtraCt6d With ethyl acetate The sth V' acetate la yer was washed with 
water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under the 

10 S^mp^Tso fmgr^ ***** * Chr0mat0 ^ f silica 8*. chloroform-methanol] to give the 

,au J H ," N ^ L C ? C ' 3 ' 400 MHZ): 0 84 (6H ' d ' J = 6 6 Hz) ' 1 56 < 2H ' d "' J = 3 - 2 ' 105 Hz), 1 .68 - 1 .77 (1 H, m) 2 06 

Si i - ? u (2H ' ' = 1 °' 7 HZ) ' 2 79 (2H ' d > J = 11 - 9 Hz >' 3 38 - 3 45 < 1 H ' 4 6.70 (1 H, d J 4 7.6 Hz) 
7.21 (1 H, d, J = 8.1 Hz), 7.37 (1 H, t, J = 7.8 Hz), 7.45 (1 H, d, J = 5.9 Hz), 8.38 (1 H, d, J = 5.9 Hz) 9 07 1 H s) 
Mass spectrum (ESI-MS, m/z): 283 (M + +1) | n,S) 



75 



Example 320: N-[1 -(2-EthvlbutvlM-piperidvll-N-(S-isoquinolyl)amine 

[0909] 1-Bromo-2-ethylbutane (0.3 ml), 4-piperldone monohydrate (300 mg), and potassium carbonate (539 8 mg) 
were dissolved ,n acetonitrile (10 ml), and the mixture was then stirred at room temperature for 18 hr. The reaction 
mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate 
[0910] Titanium isopropoxide was added to this intermediate and 5-aminoisoquinoline (208 mg), and the mixture 
was stirred at room temperature for 30 min. Thereafter, the reaction mixture was dissolved in methanol. Sodium boro- 
hydr.de was added to the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of 
the reaction, the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured 
into the concentrate, and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under the 
SS'SS5Z , S^8*n3! ldUe ^ PUrified ^ C °' Umn Chr ° mat0graphy [Si ' iCa 9e '' ^loroform-methanol] to give the 
JH-NMR (CDCI 3 , 400 MHz): 0.86 (6H, t, J = 7.3 Hz), 1 .2 - 1 .4 (5H, m), 1.60 (2H, q, J = 13 2 Hz) 2 10 (3H t J - 

hIwp' MH 5 fl M'J? HZ) ' 282 (2H ' * J - 117 H2 >' 318 - 322 < 1H ' m >. 4- 22 1H. bs), 6.70 (1H J = 7.6 
Hz), 721 (1H, d, J = 8 3 Hz), 7.37 (1H, t, J = 7.8 Hz), 7.45 (1H, d, J = 5.9 Hz), 8.38 (1H, d, J = 5.9 Hz) 9.07 1H s) 
Mass spectrum (ESI-MS, m/z): 311 (M++1) s.v/un, bj 

Example 321 : N-H -(Cvclopropvl methvl)-4-piperidyll-N-(S-isoauinoM)amine 

[091 1] (Bromomethyl)cyclopropane (0.21 ml), 4-piperidone monohydrate (300 mg), and potassium carbonate (539 8 
mg) were dissolved in acetonitrile (10 ml), and the mixture was then stirred at room temperature for 1 8 hr. The reaction 
mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate 
[0912] Titanium isopropoxide was added to this intermediate and 5-aminoisoquinoline (208 mg), and the mixture 

ShhT ; en r rat r re for 30 min - Thereafteri the reaction mixture was diss ° ived * so^m 

thp Itt T r SO ' Ut,0n ' and thS miXtUrS WaS Stirred at room temperature for 3 hr. After the completion of 
the reaction, the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured 
into the concentrate, and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and saturated bnne and was dried over sodium sulfate. The solvent was then removed by distillation under the 
titS W3S PUr ' fied by C °' Umn chromat °graphy [silica gel, chloroform-methanol] to give the 

082 1 n H T?5<^ HZ) '°' 41 ( 1H ^ = 2-4Hz),0.41 (1H, dd, J = 1.2, 8.1 Hz), 0.72 

- 0.82 (1H, m), 1 .59 (2H, dq, J = 3.7, 10.2 Hz), 2.06 (2H, dd, J = 2.4, 10.9 Hz), 2.16 (2H, d, J = 11.5 Hz) 2 21 (2H d 
J = 6.6 Hz), 2.97 (2H, d, J = 11.9 Hz), 3.35 - 3.41 (1H, m), 4.13 (1H, bs), 6.60 (1H, d J = 7 3 Hz) 7 11 (1H sf 714 
(1H, d, J = 8.3 Hz), 7.29 (1H, t, J = 7.8 Hz), 7.39 (1 H, d, J = 5.9 Hz), 8.31 (1 H, d, J = 5.9 Hz) 8 99 (1 H s 
Mass spectrum (ESI-MS, m/z): 281 (M-^+1) 1,1 

Example 322: N-f1 -(3-Fluoropropyl)-4-piperidyl]-N-(5-isoquinolyl)amine 

55 [091 3] 1 -Bromo-3-f luoropropane (86 mg), 4-piperidone monohydrate (300 mg), and potassium carbonate (539 8 mq) 
were dissolved ,n acetonitrile (10 ml), and the mixture was then stirred at room temperature for 18 hr The reacZ 
mixture was filtered through Celite, and the filtrate was then concentrated to give an intermediate 
[0914] Titanium isopropoxide was added to this intermediate and 5-aminoisoquinoline (225.3 mg), and the mixture 
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was stirred at room temperature for 30 min. Thereafter, the reaciton mixture was dissolved in methanol. Sodium boro- 
hydride was added to the solution, and the mixture was stirred at room temperature for 3 hr. After the completion of 
the reaction, the reaction mixture was filtered through Celite, and the filtrate was then concentrated. Water was poured 
into the concentrate, and the mixture was then extracted with ethyl acetate. The ethyl acetate layer was washed with 
5 water and saturated brine and was dried over sodium sulfate. The solvent was then removed by distillation under the 
reduced pressure. The residue was purified by column chromatography [silica gel, chloroform-methanol] to give the 
title compound (210.9 mg). 

1 H-NMR (CDCI 3 , 400 MHz): 1.56 (2H, dq, J = 4.2, 9.8 Hz), 1.82 (1H, dq, J = 1.5, 7.1 Hz), 1.88 (1H, dq, J = 1.5, 
7.1 Hz), 2.10 (2H, d, J = 11 .2 Hz), 2.45 (2H, t, J = 7.6 Hz), 2.48 - 2.55 (1 H, m), 2.85 (2H, d, J = 1 1 .7 Hz), 3.43 (1 H, s), 
10 4.22 (1H, s), 4.39 (1H, t, J = 6.1 Hz), 4.50 (1H, t, J = 5.9 Hz), 6.69 (1H, d, J = 7.56 Hz), 7.21 (1H, d, J = 8.1 Hz), 7.36 
(1H, t, J = 8.1 Hz), 7.46 (1 H, d, J = 5.9 Hz), 8.37 (1 H, d, J = 6.1 Hz), 9.1 (1 H, s) 

Mass spectrum (ESI-MS, m/z): 287 (M + +1) 
[0915] The compounds prepared in the above examples had the following structures. 
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Pharmacological Test Example 1: Rho kinase inhibitory activity 



[0916] Gene recombinant Rho kinase was preapred according to the disclosure of Japanese Patent Laid-Open No. 
1131 87/1 998, i.e., by infecting insect cells with baculovirus, into which cDNA coding fused protein composed of bovine ; 
Rho kinase catalyst region and glutathione S-transferase had been incorporated, and allowing the insect cells to pro- 
25 duce the gene recombinant Rho kinase. A substrate (ribosomal S6 kinase substrate, S6 231 -239) was phosphorylated 
by adding the Rho kinase, together with ATP (t^P-ATP) of which phosphorus at the y-position had been labeled with 
a radioisotope, to the substrate. This permits the substrate to be labeled with the radioisotope. 

[091 7] Thereafter, the substrate was adsorbed to a filter paper. ATP was washed away with a phosphoric acid solution, 
and the amount of the phosphorylated substrate was then measured with a liquid scintillation counter. 
30 [091 8] The antienzymatic activity of a test compound was determined by adding the test sample before the enzymatic 
reaction, determining the percentage phosphorylation inhibition of the substrate, and determining as IC 50 the concen- ; 
tration of the test compound necessary for inhibiting the phosphorylation by 50%. 
[0919] The results were shown in the table described above. 



35 Pharmacological Test Example 2: Leukocyte migration inhibitory activity 

[0920] Human-derived histiocyte lymphoma (U937/CCR2), in which mouse-derived CCR2 had been highly ex- 
pressed, was suspended in a 0.1% BSA-containing RPMI 1640 medium, to which a test compound had been added ; 
(5x 10 6 /ml), and the suspension was incubated for 20 min. A chemical solution (500 uJ) (0.1% BSA-containing RPMI ■ 

40 1640 medium DMSO 1%), to which an MCP-1 ligand (1 uJvl) and the test compound had been added, was added to a , 
24-well plate. CH EMOTAXICELL was put thereon, and 200 uJ of the cell suspension was added to the top layer, followed 
by migration under 5% carbon dioxide at 37°Cforone hr. The number of cells, which had migrated to the lower chamber, 
was counted with a particle count analyzer (CDA-500 : SYSMEX CORPORATION), and the percentage migration in- 
hibition was calculated by the following equation; 

45 [0921] Migration inhibition (%) = {1 - (number of migrated cells in the presence of test compound/number of migrated 1 
cells in the absence of test compound)} x 1 00 
[0922] The results are shown in table below. 



Test compound (Ex. No.) 


Migration inhibition (%) ± SEM 


20 (3 uM) 


46.7 ± 19.4 


20 (30 u.M) 


95.4 ± 3.4 


21-HCI (3 u,M) 


83.5 ± 3.3 


21-HCI (30 uJvl) 


99.1 ± 0.4 


22 (3 uM) 


34.8 ± 12.4 


22 (30 uJvl) 


92.9 ± 1.3 


80 (3 uM) 


26.0 ±4.7 
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(continued) 



10 



15 



20 



25 



30 



35 



40 



45 



Test compound (Ex. No.) 


Migration inhibition (%)± SEM 


! 80 (30 jxM) 


65,1 ±17.3 


83 (3 \M) 


16.1 ± 9.6 


83 (30 u.M) 


92.5 ± 3.3 


90 (30 jxM) 


78,3 ± 3.2 


95 (3 uM) 


171 ±11.7 j 


! 95 (30 |iM) 


77.6 ± 6.4 


102 (3 jiM) 


6.8 ±17.0 


102(30u.M) 


96.7 ±1.0 


| 126 (30 u.M) 


49.1 ±4.6 


j 126.HCI (3 u.M) 


9.9 ±14.2 | 


J 126-HCI(30 ^M) 


41 ,6 ±4.8 j 


128 (3 uJW) 


2.9±12.3 


128(30 u.M) 


45.9 ±12.3 


146 (3 \M) 


45.6 ± 9.5 I 


\ 146 (30 \M) 


93.9 ±1.7 


146-HCI (3 u.M) 


74.5 ± 1 .7 


146-HCI (30 ^M) 


97.9 ±1.0 | 


221 (0.3 u.M) 


90.8 ±11.0 


221 (0.03 uM) 


27.5 ± 33.6 


298 (0.3 |j.M) 


1 5.7 ± 9.9 I 


300 (0.3 u.M) 


81.9±11.9 


246 (0.3 p.M) 


41.9+15.4 


243 (3 u.M) 


82.8 ± 7.1 


227 (3 uJVI) 


100.3 ±0.5 I 


259 (syn) (3 u.M) 


85.3 ± 8.5 J 


293 (3 uJVI) 


93.5 ± 9.9 


281 (3 


100.1 ±8.2 


294 (0.3 uJVI) 


98.3 ±1.4 ! 


294 (0.1 u.M) 


87.4 ±6.4 


282 (1 uM) 


29.9 ±4.1 


260 (anth M uM^ 


77,4 ± 14.4 


262 (anti) (1 u.M) 


82.5 ± 6.69 | 


262 (anti) (0.3 jiM) 


24.4 ±8.1 


260 (syn) (1 ^M) 


56.5 ±14.9 


261 (syn) (1 jxM) 


59.4 ±10.4 


261 (syn) (0.3 \M) 


24.2 ± 3.9 


262 (syn) (1 \M) 


69.9 ±15.1 


1 320 (1 u.M) 


82.9+7.0 



50 



55 



Pharmacoloaica! Test Example 3: Albuminuria amelioration ac t ivity for anti-GBM nephritis model using S n rate 

T* w G ^ M amib0dy produced bv ^munizing domestic rabbits with a rat-derived GBM fraction was caudoin 

J£,X^Z^T a T: "T? l™™*'** -ner the aomMsoilon of fho JltZ 2Z 
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Group 


Protein level of urine (mo/kg/day) ± SEM 


Control group 


794.2 ± 113.2 


Group of oral administration of the compound of Example 300 at 30 mg/ 
kg twice daily 


437.1 ±95.9 



Pharmacological Test Example 4: Albuminuria amelioration activity for anti-GBM nephritis model using WKY rats 

[0924] Anti-GBM antibody produced by immunizing domestic rabbits with a rat-derived GBM fraction was caudoin- 
travenously administered to WKY male rats of 9 weeks old to induce nephritis. For two weeks from the day after the 
administration of the antibody, the compound of Example 300 was orally administered at 30 mg/kg twice daily, and the 
compound prepared in Example 246 was administered at 25 mg/ml together with drinking water. During 24 hr from two 
weeks after the administration of the antibody, urine was collected, and the protein level of urine was measured to 
observe albuminuria amelioration activity. The results are shown in the following table. 



Group 


Protein level of urine (mg/kg/day) ± SEM 


Control group 


840.4 ± 82.2 


Group of oral administration of the compound of Example 300 at 30 mg/ 
kg twice daily 


602.2 ±47.3 


Group of administration of the compound of Example 246 at 25 mg/liter 
together with drinking water 


220.2 ± 17.7 


Pharmacological Test Example 5: Antihypertensive activity 



[0925] This pharmacological test example demonstrates that the compounds according to the present invention have 
antihypertensive activity in spontaneously hypertensive male rats (SHR, Charles River Japan, Inc.) of 11 to 18 weeks 
old by forced oral administration of the compounds. This test was carried out as follows. A test compound was dissolved 

30 in purified water, or alternatively the test compound was suspended in a 5% aqueous sodium carboxymethylcellulose 
solution. The solution or the suspension was forcibly administered into the gaster of SHR through an oral probe. The 
systolic pressure of SHR was measured with a bloodless sphygmometer (BP-98A, Softron Co.) immediately before 
the administration of the test compound and 3 to 4 hr after the administration of the test compound or 6 to 7 hr after 
the administration of the test compound. The percentage of blood pressure depression was calculated by the following 

35 equation: 

Antihypertensive activity (%) = {(blood pressure 
40 before administration of test compound - blood pressure 

after administration of test compound)/blood pressure 
before administration of test compound} x 100 

45 

[0926] The results were as shown in the following table. Each compound was administered at 30 mg/kg, and the 
antihypertensive activity (%) was expressed in terms of the mean value of 3 to 4 SHRs and SEM (standard error of 
the mean). 

[0927] For data with *, the blood pressure was measured 6 to 7 hr after the administration of the test compound, 
50 and, for data with no marks, the blood pressure was measured 3 to 4 hr after the administration of the test compound. 
The results are shown in the following table. 



Test compound 


Blood pressure depression, % 


Example 126 
Example 127 
Example 21 


1 8.0 ± 3.5 
20.4 ± 3.0 
37.0 ± 2.5 
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(continued) 



Test compound 


Blood pressure depression, % 


Example 1 64 


35.014.7 


Example 298 


18.9 + 3.1 * 


Example 300 


24.1 ± 3.8 * 


Example 227 


22.2 + 7.4 


Example 243 (syn) 


20.4 ± 5.2 


Example 246 (syn) 


37.2 ± 11.7 


Example 247 (syn) 


43.3 ± 1 .2 


Example 289 


30.8 ±5.7 


Example 248 (anti) 


18.8± 8.0 


Example 243 (syn) 


26.4+5.0 


Example 287 


24.4 + 6.8 


Example 286 


23.6 ± 8.6 


Example 290 


17.2+2.9 


Example 240 


<ll .1 + 6.5 


Example 261 (anti) 


47.3 + 3.6 


Example 261 (syn) 


46.4 + 4.8 


Example 260 (syn) 


19.6+ 10.5 


Example 322 


41 .4 ± 7.4 


Example 318 


22.7 ± 5.1 


Example 246 (anti) 


51.4 ± 0.9 


Example 273 


30.4 + 7.3 



1 . A compound represented by formula (I) or a pharmaceutical^ acceptable salt 



or solvate thereof: 



35 



40 



45 



50 



55 



Het-X-Z 



(I) 



wherein 

X represents a group selected from the group consisting of groups (i) to (ix): 

(i) -NH-C(=0)-NH-Q1- 

wherein 

Q1 represents 
a bond, 

alkylene having 1 to 4 carbon atoms or 
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(ii) -NH-C(=0)-Q2- 

wherein 
5 Q2 represents 

a bond, 

alkylene having 1 to 5 carbon atoms, or 

alkenylene having 2 to 5 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by 
C V4 alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C,. 4 alkyl optionally 
10 substituted by a halogen atom; C^. 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; 

C^ 4 alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C A _ 4 alkylcarbonyl of 
which the alkyl portion is optionally substituted by a halogen atom; C A _ 4 alkylcarbonyloxy of which the alkyl portion 
is optionally substituted by a halogen atom; or benzyloxy, 

5 (iii) -NH-C(=0)-Q3-Q4-Q5- 

wherein 

Q3 represents 
20 alkylene having 1 to 4 carbon atoms or 

alkenylene having 2 to 4 carbon atoms, 

Q4 represents -O-, -NH-, or -S(=0)m- wherein m is an integer of 0 to 2, 
Q5 represents 
a bond, 

25 alkylene having 1 to 3 carbon atoms, or 

alkenylene having 2 or 3 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by 

C-,.4 alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C 1 . 4 alkyl optionally 

substituted by a halogen atom; C,. 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; 

0^4 alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C V4 alkylcarbonyl of 
30 which the alkyl portion is optionally substituted by a halogen atom; C^. A alkylcarbonyloxy of which the alkyl portion 

is optionally substituted by a halogen atom; or benzyloxy, 

(iv) -N(-R 1 )-Q6-Q7- 

35 

wherein 

R 1 represents a hydrogen atom or alkylcarbonyl. 

Q6 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic 
group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or C|_ 4 
40 alkyl, 

Q7 represents 
a bond, 

45 -(CH 2 )n1-CR 2a R 2b -(CH 2 )n2- 
wherein 

n1 and n2 are each an integer of 0 to 3, 

when n2 is 2 or 3, -CH 2 -CH 2 - in -(CH 2 )n2- may represent -CH=CH- or -C^C-, 
so R2a anc j R2b w hich may be the same or different, represent 

a hydrogen atom, 
a halogen atom, 

C^g alkyl optionally substituted by hydroxyl, 
carboxyl, 

55 C V 4 alkoxycarbonyl, 

cyano, 

-(C=0)-N(-R 2c )(-R 2d ) wherein R 2c and R 2d , which may be the same or different, represent a hydrogen atom; 
0^4 alkyl optionally substituted by a halogen atom; C w alkoxy optionally substituted by a halogen atom; cyclo- 
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propyl; or benzyl of which the phenyl portion is optionally substituted by one or two alkoxys or 

phenyl optionally substituted by a halogen atom; hydroxy!; nitro; amino; C M alkyl optionally substituted by 
a halogen «fom; C M alkoxy of which the alkyl portion is optionally substituted by a halogen atom; c, 4 alkoxycar- 
bonyl of which the alkyl portion is optionally substituted by a halogen atom; C,. 4 alkylcarbonyl of which the alkyl 
S ' S ^ ona h "V s "bstituted by a halogen atom; C M alkylcarbonyloxy of which the alkyl portion is optionally 
substituted by a halogen atom; or benzyloxy, 

-<CH 2 )p-NR3- wherein p is an integer of 0 to 2, R3 represents a hydrogen atom, alkyl, or phenyl which 
is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C M alkyl optionally substituted by a halogen 
w : ?J' 4 n ,° Xy Wh ' Ch thS alkyl P0rti0n is °P tional| y substituted by a halogen atom; 4 alkoxycarbonyl of 
™£„2 e k rr^J 8 °^? na " y subs1ituted b V a hal °9 en *om : C M alkylcarbonyl of which the alkyl portion is 
opt.ona ly substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally substituted 
by a halogen atom; or benzyloxy, 1 

-NH-(CH 2 )q1-CR4aR4b. (CH2)q2 . wherein q1 and q2 are each an integer of 0 to 2 and Fr*a and R«> each 
independently represent a hydrogen atom, C,. 4 alkyl or phenyl which is optionally substituted by a halogen atom- 

J2,r ; ^ ra ^' a ! ky ' 0Pti0na " y substituted b V a hal °9 en atom; C,. 4 alkoxy of which the alkyl portion 
is optionally substituted by a halogen atom; alkoxycarbonyl of which the alkyl portion is optionally substituted 
by a halogen atom; alkylcarbonyl of which the alkyl portion is optionally substituted by a halogen atom - C, A 
alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen atom; or benzyloxy ' 
-(C=0)-0-CR*»R«>-CH 2 - wherein R** and R*> are as defined above, 
-NH-(CH 2 )i-NH- wherein i is an integer of 1 to 4, or 
-S(=0)j- wherein j is 0, 1 , or 2, 

(v)-NH-Q8-Q9-Q10- 

wherein 

Q8 represents 

alkylene having 1 to 5 carbon atoms or 
alkenylene having 2 to 5 carbon atoms, 

Q9 represents -O-, -NH-, or -S(=0)r- wherein r is an integer of 0 to 2, 
Q10 represents 
a bond, 

alkylene having 1 to 3 carbon atoms, or 

alkenylene having 2 or 3 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by 
C 14 alkyl or phenyl optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted 
by a halogen atom; C,. 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom C, 4 alkox- 
ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyl of which the 

substituted by a halogen atom; or benzyloxy, K ' 

(vi)-0-Q11-Ql2- 

wherein 

Q1 1 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic 
group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or C M 

Q1 2 represents 
a bond, 

whi.h"- CH2 ! S " C ^, R5 " u herSin 8 iS an inte9er ° f ° t0 2 and R5 re P resent s * hydrogen atom, C,. 4 alkyl, or phenyl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C U4 alkyl optionally substituted by a 
halogen atom; C, ,. 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C, 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C,. 4 alkylcarbonyl of which the alkyl portion 
is optionally substituted by a halogen atom; C w alkylcarbonyloxy of which the alkyl portion is optionally substituted 
55 by a halogen atom; or benzyloxy, 

-(CH 2 )t-NR6- wherein t is an integer of 0 to 2 and RS represents a hydrogen atom, C w alkyl, or phenyl which 
is optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted by a halogen 
atom; C M alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C, 4 alkoxycarbonyl of 



10 



15 



20 



25 



30 



35 
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which the alkyl portion is optionally substituted by a halogen atom; C 1 . 4 alkylcarbonyl of which the alkyl portion is 
optionally substituted by a halogen atom; C-,. 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted 
by a halogen atom; or benzyloxy, or 

-NH-(CH 2 )u-CHR 7 - wherein u is an integer of 0 or 1 and R 7 represents a hydrogen atom, C 1-4 alkyl, or phenyl 
5 which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C^_ 4 alkyl optionally substituted by a 

halogen atom; C 1-4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C,. 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyl of which the alkyl portion 
is optionally substituted by a halogen atom; C A _ 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted 
by a halogen atom; or benzyloxy, 

10 

(vii)-Q13-Q14- 



wherein 

15 Q13 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic 

group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or C^ 4 
alkyl, 

Q14 represents 
a bond, 

20 -(CH 2 )v-CHR 8 - wherein v represents an integer of 0 to 2 and R 8 represents a hydrogen atom, C 1-4 alkyl, or 

phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted 
by a halogen atom; C A _ 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C^. 4 alkox- 
ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C^_ 4 alkylcarbonyl of which the 
alkyl portion is optionally substituted by a halogen atom; C,_ 4 alkylcarbonyloxy of which the alkyl portion is optionally 

25 substituted by a halogen atom; or benzyloxy, 

-(CH 2 )w-NR 9 - wherein w represents an integer of 0 to 2 and R 9 represetns a hydrogen atom, C U4 alkyl, or 
phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C-,^ alkyl optionally substituted 
by a halogen atom; C,_ 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C^ 4 alkox- 
ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C^_ 4 alkylcarbonyl of which the 

30 alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally 

substituted by a halogen atom; or benzyloxy, or 

-NH-(CH 2 )x-CHR 10 - wherein x is an integer of 0 or 1 and R 10 represents a hydrogen atom, C,_ 4 alkyl, or 
phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C-,^ alkyl optionally substituted 
by a halogen atom; C 1 . 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; alkox- 

35 ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C^ 4 alkylcarbonyl of which the 

alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally 
substituted by a halogen atom; or benzyloxy, 



40 



45 



(viii) -C(=0)-Q15-(CH 2 )y- 

wherein Q1 5 represents a five- to seven-membered saturated or unsaturated heterocyclic group and this hetero- 
cyclic group is optionally substituted by an oxygen atom, hydroxy!, or C 1-4 alkyl and y is an integer of 0 to 4, and 

(ix) -C(=0)-NR 1 -Q16-(CH 2 )z- 



wherein R 1 is as defined above. Q16 represents a five- to seven-membered saturated or unsaturated carbocyclic 
or heterocyclic group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, 
50 hydroxyl, or C^ 4 alkyl, and z represents an integer of 0 to 4, 

Z represents 
a hydrogen atom, 
a halogen atom, 

a three- to seven-membered saturated or unsaturated monocyclic carbocyclic or heterocyclic group, 
55 a nine- to twelve-mem bered bicyclic saturated or unsaturated carbocyclic or heterocyclic group, or 

a thirteen- to fifteen-membered tricyclic saturated or unsaturated carbocyclic or heterocyclic group, wherein 
the carbocyclic and heterocyclic groups are optionally substituted by a halogen atom; hydroxyl; nitro; amino; C 1 . 4 
alkyl optionally substituted by a halogen atom; C V4 alkoxy of which the alkyl portion is optionally substituted by a 
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halogen atom; C 14 alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom- C 
t e^kvTZ n ° t ^ ,?' kyl POrti ° n iS 0Pti0na " y SUbStitUted by a hal °9 en Ci-4 alkyLnXSoTw^ch 

slZe^^ 
provided that 

when X represents group (i) wherein Q1 represents a bond and Z represents 2-ethoxvcarbonvl-ohenvl 
2-methoxy-phenyl, 2-nitro-phenyl, or 4-nitro-phenyl, Het does not represent 4 pyridyl ^ d eth ° XyCarbonyl P henyl ' 
when X represents group (iv) wherein Ri represents a hydrogen atom, Q6 represents formula 




N- 



wherein the bond with 'represents a bond to Q7, and Q7 represents -ch ph a „ rt 7 ra „„ » 

2. The compound according to claim 1 , wherein the monocyclic heterocyclic group represented by Het reoresents a 
group represented by formula (Ha), (lib), or (lie): epreseniea D y net represents a 



(Ha) 



(»b> 



(Be) 



rtTeSt^'nlXXtor * — -onocyclic saturated or unsaturated heterocyclic group having 



3. The compound according to claim 1 or 2, wherein the monocyclic heterocyclic group represented bv Het is ovridvl 
pynm-dyi, .soxazoy,, isothiazoyl, 1 ,2,3-oxadiazoyl, furazany., 1,2,3-triazo y y,, W^oZ^^S? 



or 



R11 




(Mia) 



i-=rN 



RV 



<«lb) 



<Klc) 



(»B> 




(Hte> 



9zf 
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5 



10 




(Hi) 



15 

wherein A2 represents phenyl optionally substituted by a halogen atom, or an unsaturated six-membered hetero- 
cyclic ring which is optionally substituted by a halogen atom and contains one or two nitrogen atoms; R 11 represents 
a hydrogen atom or C U4 alkylcarbonyl; and E represents -NH-, -O-, or -S-. 

20 5. The compound according to claim 4, wherein the A2 portion is selected from the group consisting of the following 
groups: 



25 



30 



35 




wherein R 12 represents a hydrogen atom or a halogen atom; and a bond with * represents a bond to group X with 
the remaining two bonds each representing a bond to the heterocyclic group. 

40 

6. The compound according to claim 1 or 4, wherein the bicyclic heterocyclic group represented by Het is 1 ,3-dioxy- 
2,3-dihydro-1H-5-isoindolyl, 1 H-5-indazolyl, 6-chloro-1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1-acetyl-1 H-5-inda- 
zolyl, 1H-pyrazolo[3,4-d]pyrimidin-4-yl, 1 H-5-benzotriazolyl, quinolinyl, isoquinolinyl, sinolinyl, quinazolinyl, 
phthalazinyl, pteredinyl, naphthyridinyl, benzimidazolinyl, benzothiazolinyl, or benzoxazolinyl. 

45 

7. The compound according to claim 1 , wherein X represents group (i) wherein Q1 represents a bond, alkylene having 
1 to 3 carbon atoms, or alkenylene having 2 or 3 carbon atoms and the alkylene and alkenylene are optionally 
substituted by C^. 4 alkyl or optionally substituted phenyl. 

so 8. The compound according to claim 1 , wherein X represents group (ii) wherein Q2 represents a bond, alkylene 
having 1 to 3 carbon atoms, or alkenylene having 2 or 3 carbon atoms and the alkylene and alkenylene are optionally 
substituted by C,_ 4 alkyl or optionally substituted phenyl. 

9. The compound according to claim 1 , wherein X represents group (iii) wherein Q3 represents alkylene having 1 or 
55 2 carbon atoms or alkenylene having 2 carbon atoms; Q4 represents -O-, -NH-, or -S(=0)m- wherein m is an 

integer of 0 to 2; and Q5 represents a bond, alkylene having 1 or 2 carbon atoms, or alkenylene having 2 carbon 
atoms and the alkylene and alkenylene represented by Q5 represent C A . A alkyl or optionally substituted phenyl. 
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10 11 



15 



20 



10. The compound according to cla.m 1 , wherein X represents group (iv) wherein R1 represents a hydrogen atom or 
C V4 alkylcarbonyl; Q6 represents a bond, a five- to seven-membered saturated carbocyclic group or a five- to 
seven-membered saturated heterocyclic group containing one nitrogen atom and the carbocylic and heterocyclic 
groups are optionally substituted by an oxygen atom; and Q7 represents a bond, -(CH,)n1-CR2aR2b. (CH L 2 
wherein r,1 is an integer of 0 or 1 , n2 is 0, R2a repre sents a hydrogen atom, and R*> represents a hydrogen atom 
t 1 - 4 ? ' ° r ° P IOna " y substltut6d Phenyl,-(CH 2 )p-NR3-, wherein p isan integer of 0 or 1 . R3 represents a hydrogen 
atom, C ^ alkyl, or optionally substituted phenyl, or -NH-(CH 2 )q1 -CR4aR4b. (C H 2 )q 2 -wherein q1 is 0 or 1 q2 is 0 
V* represents a hydrogen atom, and R«> represents a hydrogen atom, C M alkyl or optionally substituted phenyl! 

The compound according to claim 1 , wherein X represents group (iv) wherein Ri represents a hydrogen atom or 
C t . 4 alkylcarbonyl; Q6 represents a bond, a five- to seven-membered saturated carbocyclic group or a five- to 
seven-membered saturated heterocyclic group containing one nitrogen atom and the carbocylic and heterocyclic 
groups are optionally substituted by an oxygen atom; and Q7 represents a bond, -(CH,)n1-CR2a R 2b ./ C H«)n2- 
atomTrl Hff 5 ? intS9er ° f ° * 3 ' "V""™* a Mrogen «om, and f4 represents a hydrogen 
fnn R2d P h K y Sub K St,t h uted Cl " 6 alky '' Carb ° Xyl ' °" all <oxycarbonyl, cyano, -(C=0)-N(-R2=)(. R 2d ) , whe y ein 9 R2c 
lufZttZ ? ^ thesa i meordifferent . •'epresentahydrogenatom,optionallysubstitutedC 1 . 4 alkyl, optionally 
substrtuted C, 4 alkoxy, cyclopropyl, or optionally substituted benzyl, or optionally substituted phenyl -(CH,) 

Phenyl ThIch^I CrC^ V' T ^T"* * M ' C " "* °' S " ted 

phenyl, NH-(CH 2 )q1 -CR*>R*-(CH 2 )q2-, wherein q1 and q2 are each an integer of 0 to 2, R 4a represents a hy- 

O CR4aR4° b m rM 9 hydr ° 9en a, ° m ' C " a,kyl ' 0r °P tiona "y substituted phenyl, -(C=0) 

subXr d C li'J e ' n t ,r P T entS 3 hydr ° 9en at ° m ^ and repreSentS a h y dr °9 en atom optionaHy 
substituted C, 6 alkyl, or optionally substituted phenyl, -NH-(CH 2 )i-NH-, wherein i is an integer of 1 to 4 or -S(=0) 
j- wherein j is 0, 1 , or 2. < \ / 



25 12 



The compound according to claim 10, wherein, in group (iv), R1 represents a hydrogen atom; Q6 represents a 
Th °nty»3 n " m T saturatedcarbocyclic 9'oup optionally substituted by an oxygen atom; and Q7 represents 
- CH 2 )p-NR3-, wherein p ,s an integer of 0 or 1 and R3 represents a hydrogen atom, C, 4 alkyl, or optionally sub- 
sided phenyl, or -NH-(CH 2 )q1 -CR4aR4 b . ( cH 2 )q 2 -, wherein q1 is 0 or 1 , q2 is 0, R 4 * represents a hylgen atom 
^ andR4b represents a hydrogen atom, alkyl, or optionally substituted phenyl. a nyarogen atom, 

13. The compound according to claim 10, wherein, in group (iv), Ri represents a hydrogen atom; Q6 represents a 
ZZl«Z en T heteroc y clic ^ whi ^ * optionally substituted by an oxygen atom and 
2TS T T " TT' 07 re P resen ^-( c H 2 )n1 -CR2aR2b. ( cH 2 )n2- wherein n1 is an integer of 0 or 1 , n2 

phenyl " " at ° m ' "* * at ° m ' °" ^ ° r ° Pti ° na " y SUbsti,Uted 

14. The compound according to claim 11, wherein, in group (iv), Ri represents a hydrogen atom; Q6 represents a five- 
to seven-membered saturated carbocyclic group or a five- to seven-membered saturated heterocyclic group con- 
taining one nitrogen atom and the carbocylic and heterocyclic groups are optionally substituted by an oxyqen atom- 

"p£ H2)n1 - CR t 2aR2 h b -( CH a>n2- wherein n1 and n2, whichmay be the same or diZ 9 e 2 
S represents a hydrogen atom, and R 2b represents a hydrogen atom or optionally substituted 

45 15 " L« C °r P ° UnC , ' acc ° rdina t0 claim 1 1 • whe rein, in group (iv), Ri represents a hydrogen atom; Q6 represents afive- 
LTn T SatUrated Carb0c y clic 9™P or a f ive - ^ seven-membered saturated heterocyclic group con- 
taining one mtrogen atom and the carbocylic and heterocyclic groups are optionally substituted by an oxygen atom- 
and Q7 represents -(CH 2 )n1-CR 2 a R2b . (C H 2 )n2-wherein n1 and n2 are each 0, *- represents a hydrogen atom 
and R2b represents optionally substituted Cl . 6 alkyl, camoxyl, C,. 4 alkoxycanoonyl, cyano, -(C^W-RScvW 
wherein R2c and R^ are as defined in claim 1, or optionally substituted phenyl. 

16. The compound according to claim 1 1 , wherein, in group (iv), Ri represents a hydrogen atom; Q6 represents a five- 
Sin^"" 16 ? SatUrat !, d ° arboc y clic 9 rou P or a fve- to seven-membered saturated heterocyclic group con- 
taining one nitrogen atom and the carbocylic and heterocyclic groups are optionally substituted by an oxygen atom- 
and Q7 represents -(CH 2 )n1 -CR2aR2 b . (C H 2 )n2-wherein n1 is an integer of 0 to 3, n2 is 0, and H*£E Xprese* 

J a naiogen atom. 

17. The compound according to claim 1 1 , wherein, in group (iv), R1 represents a hydrogen atom; Q6 represents a five- 
to seven-membered saturated carbocyclic group or a five- to seven-membered saturated heterocyclic group con- 
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taining one nitrogen atom and the carbocylic and heterocyclic groups are optionally substituted by an oxygen atom; 
and Q7 represents -NH-(CH 2 )q1-CR 4a R 4b -(CH 2 )q2- wherein q1 and q2 are each an integer of 0 to 2, R 4 * represents 
a hydrogen atom, and R 4 * 5 represents a hydrogen atom, C,_ 4 alkyl, or optionally substituted phenyl. 

5 18. The compound according to any one of claims 1 and 10 to 17, wherein, in group (iv), Q6 represents any one of 
the following groups: 



15 



20 



25 




wherein the bond with * represents a bond to Q7 and the bond without * represents a bond to group -N(-R 1 )-. 

19. The compound according to claim 10, wherein, in group (iv), R 1 represents a hydrogen atom, Q6 represents a 
bond, and Q7 represents a bond. 

35 

20. The compound according to claim 1 , wherein X represents group (v) wherein Q8 represents alkylene having 1 to 
3 carbon atoms or alkenylene having 2 or 3 carbon atoms; Q9 represents -O-, -NH-, or -S(=0)r- wherein r is an 
integer of 0 to 2; and Q10 represents a bond, alkylene having 1 or 2 carbon atoms or alkenylene having 2 carbon 
atoms and the alkylene and alkenylene represented by Q10 are optionally substituted by C^. 4 alkyl or optionally 

40 substituted phenyl. 

21. The compound according to claim 1 , wherein X represents group (vi) wherein Q11 represents a bond, a five- to 
seven-membered saturated carbocyclic group optionally substituted by an oxygen atom, or a five- to seven-mem- 
bered saturated heterocyclic group containing one nitrogen atom; and Q12 represents a bond, -(CH 2 )s-CHR 5 -, 

45 wherein s is an integer of 0 or 1 and R 5 represents a hydrogen atom, C^. 4 alkyl, or optionally substituted phenyl, 

-(CH 2 )t-NR 6 -, wherein t is an integer of 0 or 1 and R 6 represents a hydrogen atom, C A _ 4 alkyl, or optionally substi- 
tuted phenyl, or -NH-(CH 2 )u-CHR 7 - wherein u is an integer of 0 or 1 and R 7 represents a hydrogen atom, C,_ 4 
alkyl, or optionally substituted phenyl. 



so 22. The compound according to claim 1, wherein X represents group (vii) wherein Q13 represents a bond, a five- to 
seven-membered saturated carbocyclic group optionally substituted by an oxygen atom, or a five- to seven-mem- 
bered saturated heterocyclic group containing one nitrogen atom; and Q14 represents a bond, -(CH 2 )v-CHR 8 -, 
wherein v is an integer of 0 or 1 and R 8 represents a hydrogen atom, C A _ 4 alkyl, or optionally substituted phenyl, 
-(CH 2 )w-NR 9 -, wherein w is an integer of 0 or 1 and R 9 represents a hydrogen atom, C V4 alkyl, or optionally 

55 substituted phenyl, or -NH-(CH 2 )x-CHR 10 - wherein x is an integer of 0 or 1 and R 10 represents a hydrogen atom, 

alkyl, or optionally substituted phenyl. 



23. The compound according to claim 1 , wherein X represents group (viii) wherein Q15 represents a five- to seven- 
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membered saturated heterocyclic group which is optionally substituted by an oxygen atom and contains two ni- 
trogen atoms; and y is 1 or 2. 

24. The compound according to claim 1 , wherein X represents group (ix) wherein Q16 represents a five- to seven- 
5 membered saturated carbocyclic group optionally substituted by an oxygen atom, or a five- to seven-membered 

saturated heterocyclic group containing one nitrogen atom; and 2 is 1 or 2. 

25. The compound according to claim 1 , wherein 2 represents 

a hydrogen atom, 
10 a halogen atom, 

a three- to seven-membered saturated or unsaturated carbocyclic group, 

a five- to seven-membered saturated or unsaturated heterocyclic group containing one nitrogen atom and/ 
or one oxygen atom, 

a nine- or ten-membered unsaturated bicyclic carbocyclic group, 

a nine- or ten-membered unsaturated bicyclic heterocyclic group containing one nitrogen atom and/or one 
or two oxygen atoms, or 

a thirteen- to fifteen-membered unsaturated tricyclic carbocyclic group or heterocyclic group. 



15 



26. The compound according to claim 25, wherein Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, 
cyclohexyl, furanyl, pyridyl, piperidyl, naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl,thienyl, 1 ,3-benzodioxole,' 
fluorenyl, or carbazolyl and these groups are optionally substituted by a halogen atom; hydroxyl; nitro; amino; 4 
alkyl which is optionally substituted by a halogen atom; alkoxy of which the alkyl portion is optionally substituted 
by a halogen atom; C VAr alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C 1 4 
alkylcarbonyl of which the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which 
the alkyl portion is optionally substituted by a halogen atom; or benzyloxy of which the phenyl portion is optionally 
substituted by a halogen atom. 

27. The compound according to claim 1 , wherein 
Het represents a monocyclic heterocyclic group represented by formula (Ha), (lib), or (lie) as defined in claim 

2, or represents a bicyclic heterocyclic group represented by formula (Ilia), (1Mb), (lllc), (Mid), (llle) (IMf) (lllg) 
(lllh), (llli), or (lllj) as defined in claim 4 or 5, 

X represents group (i) as defined in claim 7, group (ii) as defined In claim 8, group (Mi) as defined in claim 9, 
group (iv) as defined in any one of claims 1 0 to 1 9, group (v) as defined in claim 20, group (vi) as defined in claim 
21 , group (vii) as defined in claim 22, group (viii) as defined in claim 23, or group (ix) as defined in claim 24, and 
Z represents a hydrogen atom, a halogen atom, phenyl, cyclopropyl, cyclohexyl, furanyl, pyridyl, piperidyl 
naphthyl, naphthalenyl, indenyl, indolyl, imidazolyl, thienyl, 1 ,3-benzodioxole, fluorenyl, or carbazolyl and these 
groups are optionally substituted by a halogen atom; hydroxyl; nitro; amino; C,_ 4 alkyl which is optionally substituted 
by a halogen atom; C^ 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C 1 4 alkox- 
ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C,_ 4 alkylcarbonyl of which the 
alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally 
substituted by a halogen atom; or benzyloxy of which the phenyl portion is optionally substituted by a halogen atom. 

28. The compound according to claim 27, wherein Het represents 4-pyridyl, 1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl 1 H- 
5-indazolyl, 6-chloro-1 ,3-dioxy-2,3-dihydro-1 H-5-isoindolyl, 1 -acetyl-1 H-5-indazolyl, 1 H-pyrazolo[3,4-d]pvrimidin- 

45 4-yl, 1H-5-benzotriazolyl, or5-isoquinolyl. 

29. The compound according to claim 1 , selected from the group consisting the following compounds: 

(20) N-[1 -(4-bromophenyl)ethyl]-N'-(1 ,3-dioxo-2,3-dihydro-1 H-5-isoindolyl)urea; 

(21) N-(1-benzyl-3-piperidyl-1-N(1H-5-indazolyl)-amine; 

(22) N-[1-(4-bromobenzyl)-4-piperidyl]-N-(1H-5-imidazolyl)amine; 
(80) N-(2,6-dichlorobenzyl)-N'-(4-pyridyl)urea; 

(83) N-(2-chloro-6-fluorobenzyl)-N'-(1 ,3-dioxo-2,3-dihydro-1 H-6-isoindolyl)urea; 
(90) N-(2,6-difluorobenzyl)-N , -(1 ,3-dioxo-2,3-dihydro-1 H-5-isoindolyl)urea; 
55 (95) N-(2,6-difluorobenzyl)-r\T-(1 H-5-indazolyl)-urea; 

(1 02) N-(2-chloro-6-fluorobenzyl)-N'-(1 H-5-indazolyl)urea; 

(126) N-(1-benzyl-4-piperidyl)-N-(1H-5-indazolyl)-amine; 

(127) N-(1-benzyl-4-piperidyl)-N-(1H-5-indazolyl)-amine hydrochloride; 



20 
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(128) N-(1 H-5-indazolyl)-N-(4-piperidyl)amine; 
(146) N-(1 -benzyl tetrahydro-1H-pyrroiyl)-N-(1H-5-indazoIyl)amine; 
(1 64) N-[1 -(4-fluorobenzyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine; 
(221) methyl 2-[3-(1 H-5-indazolylamino)piperidino]-2-phenylacetate; 
5 (227) N1 -(2-f luoroethyl)-2-[3-(1 H-5-indazolylamino)piperidino]-2-phenylacetamide; 

(240) N-(1 H-5-indazolyl)-N-[1 -(2-methyl-1 -phenylpropyl)-3-piperidyl]amine; 
1.1. (243) N1 -(1 H-5-indazolyl)-N4-propyl-1 ,4-cyclohexanediamine; 

(246) N1-(2-fluoroethyl)-N4-(1 H-5-indazolyl)-1 ,4-cyclohexanediamine; 

(247) N1 -cyclopropyl-N4-(1 H-5-indazolyl)-1 ,4-cyclohexanediamine; 
10 (248) N1 -(1 H-5-indazolyl)-1 ,4-cyclohexanediamine; 

(259) N1 -(1 H-5-indazolyl)-N4-phenylethyl-1 ,4-cyclohexanediamine; 

(260) N1 -(5-isoquinolyl)-N4-propyl-1 ,4-cyclohexanediamine; \ 

(261 ) N1 -(2-fluoroethyl)-N4-(5-isoquinolyl)-1 ,4-cyclohexanediamine; \ 

(262) N1-cyclopropyl-N4-(5-isoquinolyl)-1 ,4-cyclohexanediamine; \ 
15 (273) N-(5-isoquinolyl)-N-[1 -(4,4,4-trif luorobutyl)-3-piperidyl]amine; 

(281) N-(1H-5-indazolyl)-N-[1-(2-methylpentyl)-3-piperidyl]amine; 

(282) N-(1 H-5-indazolyl)-N-[1 -(2,4,6-trifluorobenzyl)-3-piperidyl]amine; 

(286) N-(1 H-5-indazolyl)-N-(1 -propyl-4-piperidyl)-amine; 

(287) N-[1 -(cyclopropylmethyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine; 
20 (289) N-[1 -(3-fluoropropyl)-4-piperidyl]-N-(1 H-5-indazolyl)amine; 

(290) N-(1 H-5-indazolyl)-N-[1 -(S^.S-trifluoropropyl^-piperidyllamine; 

(293) N-[1 -(2-chloro-4-fluorobenzyl)-3-piperidyl]-N-(1 H-5-indazolyl)amine; 

(294) methyl 2-(3,4-difluoropentyl)-2-[3-(1 H-5-indazolylamino)piperidino]acetate; 
(298) N-(1 H-5-indazo!yl)-N-{1 -[4-(trifluoromethyl)-benzyl]-3-piperidyl}amine; 

25 (300) N-[1 -(3,4-difluorobenzyl)-3-piperidyl)-N-(1 H-5-indazolyl)amine; 

(318) N-(5-isoquinolyl)-N-(1-propyl-4-piperidyl)-amine; 

(320) N-[1 -(2-ethylbutyl)-4-piperidyl]-N-(5-isoquinolyl)amine; and j 
(322) N-[1 -(3-fluoropropyl)-4-piperidyl)-N-(5-isoquinolyl)amine. 

30 30. A pharmaceutical composition comprising the compound according to any one of claims 1 to 29 or a pharmaceu- 
tical^ acceptable salt or solvate thereof. 

31: A pharmaceutical composition comprising a compound represented by formula (la) or a pharmaceutically accept- 
able salt or solvate thereof, for use in the therapy of diseases mediated by Rho kinase: 



35 



Het-X-Z (la) 



wherein 

40 Het represents a five- to seven-membered monocyclic saturated or unsaturated heterocyclic group containing 

at least one nitrogen atom, or a nine- to twelve-mernbered bicyclic saturated or unsaturated heterocyclic group 
containing at least one nitrogen atom and the carbocyclic and heterocyclic groups are optionally substituted by a 
halogen atom, an oxygen atom, hydroxyl, or C t _ 4 alkylcarbonyl, 

X represents a group selected from the group consisting of groups (i) to (ix): j 



45 



(i)-NH-C(=0)-NH-Q1- j 



wherein 
so Q1 represents 

a bond, 

alkylene having 1 to 4 carbon atoms, or 

alkenylene having 2 to 4 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by 
alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C«,. 4 alkyl optionally 
55 substituted by a halogen atom; C V4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; 

alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C A . 4 alkylcarbonyl of 
which the alkyl portion is optionally substituted by a halogen atom; C V4 alkylcarbonyloxy of which the alkyl portion 
is optionally substituted by a halogen atom; or benzyloxy, 
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(ii) -NH-C(=0)-Q2- 

wherein 
5 Q2 represents 

abend, 

alkylene having 1 to 5 carbon atoms, or 

alkenylene having 2 to 5 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by 
C,^ alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C 1 4 alkyl optionally 
10 substituted by a halogen atom; alkoxy of which the alkyl portion is optionally substituted by a halogen aton- 

es alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C 1 4 alkylcarbonyl of 
which the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion 
is optionally substituted by a halogen atom; or benzyloxy, 



15 



30 



35 



40 



(iii) -NH-C(=0)-Q3-Q4-Q5- 



wherein 

Q3 represents 
20 alkylene having 1 to 4 carbon atoms or 

alkenylene having 2 to 4 carbon atoms, 

Q4 represents -O-, -NH-, or -S(=0)m- wherein m is an integer of 0 to 2, 
Q5 represents 
a bond, 

25 alkylene having 1 to 3 carbon atoms, or 

alkenylene having 2 or 3 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by 
C 1-4 alkyl or phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C, 4 alkyl optionally 
substituted by a halogen atom; C 1-4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom- 
alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C 1 4 alkylcarbonyl of 
which the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion 
is optionally substituted by a halogen atom; or benzyloxy, 



(iv) -N(-R 1 )-Q6-Q7- 

wherein 

R 1 represents a hydrogen atom or C,. 4 alkylcarbonyl 

Q6 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic 
group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl or C, a 
alkyl, ' 1-4 

07 represents 
a bond, 

45 -(CH 2 )n1 -CR 2a R 2b -(CH 2 )n2- 

wherein 

n1 and n2 are each an integer of 0 to 3, 

when n2 is 2 or 3, -CH 2 -CH 2 - in -(CH 2 )n2- may represent -CH=CH- or -C=C-, 
50 R2a and R 2 * which may be the same or different, represent 

a hydrogen atom, 
a halogen atom, 

C,. 6 alkyl optionally substituted by hydroxyl, 
carboxyl, 

55 Ci_ 4 alkoxycarbonyl, 

cyano, 

-(C=0)-N(-R2c)(-R2d) wherein R2c and R2d which may be the same or different, represent a hydrogen atom- 
C,_ 4 alkyl optionally substituted by a halogen atom; C w alkoxy optionally substituted by a halogen atom; cyclo- 
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propyl; or benzyl of which the phenyl portion is optionally substituted by one or two alkoxys, or 

phenyl optionally substituted by a halogen atom; hydroxyl; nitro; amino; C,_ 4 alkyl optionally substituted by 
a halogen atom; alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C,^ alkoxycar- 
bonyl of which the alkyl portion is optionally substituted by a halogen atom; C^. 4 alkylcarbonyl of which the alkyl 
5 portion is optionally substituted by a halogen atom; C,_ 4 alkylcarbonyloxy of which the alkyl portion is optionally 

substituted by a halogen atom; or benzyloxy, 

-(CH 2 )p-NR 3 - wherein p is an integer of 0 to 2, R 3 represents a hydrogen atom, alkyl, or phenyl which 
is optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted by a halogen 
atom; C,_ 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C A . 4 alkoxycarbonyl of 
10 which the alkyl portion is optionally substituted by a halogen atom; C,_ 4 alkylcarbonyl of which the alkyl portion is 

optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally substituted 
by a halogen atom; or benzyloxy, 

-NH-(CH 2 )q1-CR 4a R 4b -(CH 2 )q2- wherein q1 and q2 are each an integer of 0 to 2 and R 4 * and R 4 * each 
independently represent a hydrogen atom, alkyl or phenyl which is optionally substituted by a halogen atom; 
15 hydroxyl; nitro; amino; alkyl optionally substituted by a halogen atom; C^. 4 alkoxy of which the alkyl portion 

is optionally substituted by a halogen atom; alkoxycarbonyl of which the alkyl portion is optionally substituted 
by a halogen atom; O VA alkylcarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C.,. 4 
alkylcarbonyloxy of which the alkyl portion is optionally substituted by a halogen atom; or benzyloxy, 

-(C=0)-0-CR 4Q R 4b -CH 2 - wherein R 411 and R 4b are as defined above, 
20 -NH-(CH 2 )i-NH- wherein i is an integer of 1 to 4, or 

-S(=0)j- wherein j is 0, 1 , or 2, 

(v) -NH-Q8-Q9-Q10- 

25 

wherein 

Q8 represents 

alkylene having 1 to 5 carbon atoms or 
alkenylene having 2 to 5 carbon atoms, 
30 Qg represents -O-, -NH-, or -S(=0)r- wherein r is an integer of 0 to 2, 

Q10 represents 
a bond, 

alkylene having 1 to 3 carbon atoms, or 

alkenylene having 2 or 3 carbon atoms, wherein the alkylene and alkenylene are optionally substituted by 
35 alkyl or phenyl optionally substituted by a halogen atom; hydroxyl; nitro; amino; C 1 . 4 alkyl optionally substituted 

by a halogen atom; C,_ 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; alkox- 
ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C^_ 4 alkylcarbonyl of which the 
alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally 
substituted by a halogen atom; or benzyloxy, 

40 

(vi)-0-Q11-Q12- 

wherein 

QH represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic 
group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or C-,. 4 
alkyl, 

Q12 represents 
a bond, 

so -(CH 2 )s-CHR 5 - wherein s is an integer of 0 to 2 and R 5 represents a hydrogen atom, C 1-4 alkyl, or phenyl 

which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C 1-4 alkyl optionally substituted by a 
halogen atom; C V4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; 0^. 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C^_ 4 alkylcarbonyl of which the alkyl portion 
is optionally substituted by a halogen atom; C V4 alkylcarbonyloxy of which the alkyl portion is optionally substituted 

55 by a halogen atom; or benzyloxy, 

-(CH 2 )t-NR 6 - wherein t is an integer of 0 to 2 and R 6 represents a hydrogen atom, C v4 alkyl, or phenyl which 
is optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted by a halogen 
atom; C A . 4 alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C,_ 4 alkoxycarbonyl of 
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10 



is 



20 



25 



30 



35 



which the alkyl portion is optionally substituted by a halogen atom; C V4 alkylcarbonyl of which the alkyl portion is 
opt.ona ly substituted by a halogen atom; c w alkylcarbonyloxy of which the alkyl portion is optionally substituted 
by a halogen atom; or benzyloxy, or 

-NH-(CH 2 )u-CHR7-whereinu is an integer of 0 or 1 and R? represents a hydrogen atom, C, .alkyl orphenvl 
which is optionally substituted by a halogen atom; hydroxyl; nitro; amino: C,. 4 alkyl optionally substituted by a 
halogen atom; C ia alkoxy of which the alkyl portion is optionally substituted by a halogen atom; C, 4 alkoxycarbonyl 
of which the alkyl portion is optionally substituted by a halogen atom; C,. 4 alkylcarbonyl of which the alkyl portion 
is optionally substituted by a halogen atom; C 1 . 4 alkylcarbonyloxy of which the alkyl portion is optionally substituted 
by a halogen atom; or benzyloxy, 

(vii)-Q13-Q14- 

wherein 

Q13 represents a bond or a five- to seven-membered saturated or unsaturated carbocyclic or heterocyclic 
group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom, hydroxyl, or C t . 4 

Q14 represents 
a bond, 

-(CH 2 )v-CHR8- wherein v represents an integer of 0 to 2 and R8 represents a hydrogen atom C, , alkyl or 
phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C M alkyl optionally substituted 
by a halogen atom; alkoxy of which the alkyl portion is optionally substituted by a halogen atom- Ch 4 alkox- 
ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; alkylcarbonyl of which the 
alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally 
substituted by a halogen atom; or benzyloxy, 

-(CH 2 )w-NR9- wherein w represents an integer of 0 to 2 and R9 represetns a hydrogen atom C, . alkyl or 
phenyl which is optionally substituted by a halogen atom; hydroxyl; nitro; amino; C M alkyl optionally substituied 
by a halogen atom; C,. A alkoxy of which the alkyl portion is optionally substituted by a halogen atom- C« a alkox- 
ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C, 4 alkylcarbonyl of which the 
alkyl portion ,s optionally substituted by a halogen atom; C„ alkylcarbonyloxy of which the alkyl portion is optionally 
substituted by a halogen atom; or benzyloxy, or 

-NH-(CH 2 )x-CHR10- wherein x is an integer of 0 or 1 and R™ represents a hydrogen atom, C, 4 alkyl or 
phenyl wh.ch is optionally substituted by a halogen atom; hydroxyl; nitro; amino; alkyl optionally substituted 
by a halogen atom; alkoxy of which the alkyl portion is optionally substituted by a halogen atom- . alkox- 
ycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C,^ alkylcarbonyl of which the 
alkyl portion is optionally substituted by a halogen atom; alkylcarbonyloxy of which the alkyl portion is optionally 
substituted by a halogen atom; or benzyloxy, 1 



40 (V'ii) -C(=0)-Q15-(CH 2 )y- 

wherein Q15 represents a five- to seven-membered saturated or unsaturated heterocyclic group and this hetero- 
cyclic group is optionally substituted by an oxygen atom, hydroxyl, or alkyl and y is an integer of 0 to 4, and 

(ix) -C(=0)-NR 1 -Q16-(CH 2 )z- 

wherein R1 is as defined above, Q1 6 represents a five- to seven-membered saturated or unsaturated carbocyclic 
or heterocycl.c group and the carbocyclic and heterocyclic groups are optionally substituted by an oxygen atom 
hydroxyl, or C 1-4 alkyl, and z represents an integer of 0 to 4, 
Z represents 
a hydrogen atom, 
a halogen atom, 

a three- to seven-membered saturated or unsaturated monocyclic carbocyclic or heterocyclic group 
a nine- to twelve-membered bicyclic saturated or unsaturated carbocyclic or heterocyclic group or ' 
a thirteen- to f ifteen-membered tricyclic saturated or unsaturated carbocyclic or heterocyclic group wherein 
the carbocyclic and heterocyclic groups are optionally substituted by a halogen atom; hydroxyl; nitro; amino- C, 4 
alkyl optionally substituted by a halogen atom; C n . 4 alkoxy of which the alkyl portion is optionally substituted by a 
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halogen atom; C^. 4 alkoxycarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C,_ 4 
alkylcarbonyl of which the alkyl portion is optionally substituted by a halogen atom; C-,.4 alkylcarbonyloxy of which 
the alkyl portion is optionally substituted by a halogen atom; or benzyloxy of which the phenyl portion is optionally 
substituted by a halogen atom. 

The pharmaceutical composition according to claim 31 , wherein the disease mediated by Rho kinase is selected 
from the group consisting of hypertension, asthma including bronchial asthma, angina pectoris, cerebrovascular 
spasm, peripheral circulatory disorder, threatened premature birth, glaucoma, constriction of visual field, pollakiu- 
ria, cancer, invasion/metastasis of cancer, arteriosclerosis, retinopathy, immune response, inflammation, autoim- 
mune diseases, cerebral dysfunction, osteoporosis, microbism, chronic renal failure, chronic nephritis, diabetic 
nephropathy, IgA nephropathia, thrombosis-related diseases, rheumatism, impotence, and fibrosis. 

A method for treating a disease mediated by Rho kinase, comprising the step of administering the compound 
represented by formula (la) as defined in claim 31 or a pharmaceutically acceptable salt or solvate thereof together 
with a pharmaceutically acceptable carrier, to a mammal. 

Use of the compound represented by formula (la) as defined in claim 31 or a pharmaceutically acceptable salt or 
solvate thereof, for the manufacture of a medicament for the treatment of a disease mediated by Rho kinase. 

20 



25 



30 



35 



40 



45 



50 



32. 

10 

33. 

15 



BNSDOCID: <EP 1256574A1_I_> 



175 



EP 1 256 574 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/00721 



A. CLASSIFICATION OF SUBJECT MATTER " 

,a C ^l D2 ° 9/48 ' 2 } 3/7S < 231/56, 401/12, 401/14, 403/12, 405/12, 

405/14, 487/04, A61K31/4035, 404, 416, 4409, 4439, 454, 4545, 472 4725 496 
519, A61P43/00, 9/10, 9/12, 11/06, 13/02, 15/06,' 15/io, 27/06 C07C275/42' 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) ~ 

Int. CI C07D209/48, 213/75, 217/02, 231/56, 401/12, 401/14, 403/12 405/12 
405/14, 487/04, A61K31/403S, 404, 416, 4409, 4439, 454, 4545 472, ^25 ill' 
519, A61P43/00, 9/10, 9/12, 11/06, 13/02, 15/06, 15/io, 27/06, C07C275/42 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



E,6 "p WS^EGl: S^yTsW intematl0na! SeafCh (mme 0f data base ™ d > whcrc ^ terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of die relevant passages 



WO, 98/06433, Al 
INDUSTRIES LTD.), 
19 February, 1998 
Pull text, 
t AU, 9737851, Al 
& CN, 1233188, A 
& NO, 9900622, A 



(YOSHITOMI PHARMACEUTICAL 



(19 .02.98) , 



6e BR, 
& EP, 



9711154, A 
956865, Al 



WO, 92/12961, Al ( RHONE -POULENC RORER LTD ) 
06 August, 1992 (06.08.92), 
example , 

& US, 5935978, A & ZA, 9200547, A 
& AD, 9211881, A & EP, 569414, Al 
& JP, 6-504782, A & NO, 9302701, A 
& ZA, 9305448, A & PI, 9500375, A 

& US, 5679696, A & US, 5698711, A 
& US, 5840724, A & US, 6096768, A 

WO, 95/07075, Al (SYNAPTIC PHARMACEUTICAL CORP ) 
16 March, 1995 (16.03.95), ' ' 

example/ (RN=5221-44-3) 
& US, 5508306, A & US, 5403847, A 



3 Further documents are listed in the continuation of Box C. Q See patent family annex. 



Relevant to claim No. 



1-32, 
34 



1-3,8,25-28, 
30-32,34 



1-3,8,25-28, 
30-32,34 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 
'ET earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claintfs) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
O" document referring to an oral disclosure, use, exhibition or other 
means 

P* document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory uoderly ing the invention 

"X document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a pwson skilled in the art 

& document member of the some patent family 



of the actual completion of the international search 
19 April, 2001 (19.04.01) 



Date of mailing of the intemarionai search report 
01 May, 2001 (01.05.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 
Telephone No. 



FormPCT/ISA/210 (second sheet) (July 1992) 



176 



EP 1 256 574 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/00721 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




& CA, 2148839, A & ZA, 9308510, A 
& AU, 9476848, A & US, 5780485, A 




EX 


WO, 01/015677, Al (ALCON LABORATORIES . INC .) , 
03 March, 2001 (08.03.01), 

example, (RN=162401-32-3 ) (Family: none) 


1-3,8,25-28, 
30-32,34 


X 


US, 5955496, A (THE REGENTS OF THE UNIVERSITY OF 
CALIFORNIA) , 

21 September, 1999 (21.09.99), 
example, (RN=148806-83-l) 
& US, 6150415, A 


1-3,7,25-28, 
30-32,34 


PX 


WO, 00/048998, Al (DARWIN DISCOVERY LIMITED) , 
24 August, 2000 (24.08.00), 

example, (RN=208261-57-8 , etc.) (Family: none} 


1-3,8,25-28, 
30-32, 34 


PX 


WO, 00/026208, Al (DARWIN DISCOVERY LIMITED) , 

11 May, 2000 (11.05.00), 

example, (RN=266995-21-5 , etc.) 

& BR, 9906719, A & EP, 1045845, Al 

& NO, 2000003439, A 


1-3 , 8, 25-28, 
30-32, 34 


X 


WO, 99/64423, Al (DARWIN DISCOVERY LIMITED), 

16 December, 1999 (16.12.99), 

example, (RN=252029-12 -2 , etc.) 

& AU, 9942776, A & EP, 1086106, Al 

& US, 6169090, A 


1-3, 8,25-28, 
30-32,34 


X 


WO, 99/38867, Al (SUNTORY LIMITED) , 

05 August, 1999 (05.08.99), 
example, <RN=233763 -84-3 , etc.) 

6 AU, 9921856, A & EP, 978516, Al 


1-6, 8,24-28, 
30-32 , 34 


X 


WO, 99/37640, Al (KYOWA HAKKO KOGYO CO., LTD.), 
29 July, 1999 (29.07.99), 
example, (RN-185400-3 9-9) 
& AU, 9919835, A 


1-3, 8,25-28, 
30-32, 34 


X 


JP, 11-139969, A (TAN ABE SEIYAKU CO., LTD.), 
25 May, 1999 (25.05.99) , 

example, <RN=195312 -57-3) (Family, none) 


1-3,7,24-28, 
30-32,34 


X 


WO, 99/21836, Al (SMITHKLINE BEE CHAM PLC) , 
06 May, 1999 (06.05.99) , 
example, (RN=223698-52-0, etc.) 
& EP, 1025087, Al 


1,4,6,8, 25-28 , 
30-32,34 


X 


WO, 99/16768, Al (KYOWA HAKKO KOGYO CO., LTD.), 
08 April, 1999 (08.04.99), 
example, (RN=22297-34-9) 

Sc AU, 9892811, A & EP, 1029860, Al 


1-3,8,25-28, 
30-32,34 


X 


WO, 99/00357, Al (VERTEX PHARMACEUTICALS) , 

07 January, 1999 (07.01.99), 

example, (RN=218135-64-9, etc.) 

& US, 6093742, A & AU, 9883776, A 

& EP, 993441, Al 


1-7,24-28, 
30-32,34 



Form PCT/LSA^IO (continuation of second sheet) (JuJy 1992) 



177 



EP 1 256 574 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/00721 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 
WO, 98/22455, Al (KYOWA HAKKO KOGYO CO., LTD.), 
28 May, 1998 (28.05.98), 
example, (RN=208043 -33 -8 , etc) 
& AU, 9749676, A & EP, 934613, Al 

JP, 10-147585, A (KYOWA HAKKO KOGYO CO. , LTD.), 
02 June, 1998 (02.06.98), 

example, (RN=185405-62-3 , etc.) (Family: none) 

WO, 98/09961, Al (PFIZER INC.), 
12 March, 1998 (12.03.98), 
example, (RN=204256-11-1 , 
& AU, 9737813, A & EP, 
& BR, 9712005, A & CN, 

& JP, 2000-502724, A & NO 



Relevant to claim No. 



etc.) 

931075, Al 
1234031, A 
9901048, A 



WO, 97/49399, Al (SMITHKLINE BEECHAM CORP.), 
31 December, 1997 (31.12.97), 
example, (RN=201532-51-6) 
& EP, 907362, Al 

WO, 97/48697, Al (REGAN JOHN ROBINSON), 
24 December, 1997 (24.12.97), 

example, (RN«201285-12-3 , 201285-59-8, etc.) 
fit CA, 2258728, A Sc AU, 9731026, A 
Sc ZA, 9705446, A & EP, 934307, Al 

& JP, 2000-509719, A 

WO, 97/44337, Al (CHIROSCIENCE LIMITED) , 

27 November, 1997 (27.11.97), 

example, (RN«192380-73-7, etc.) 

Sc WO, 97/20833, Al & AU, 9729060, A 

& EP, 901482, Al & BR, 9709113, A 

& JP, 2000-510848, A& NO, 9805375, A 

WO, 97/44036, Al (CHIROSCIENCE LIMITED) , 

27 November, 1997 (27.11.97), 

example, (RN=199871-47-l , 199871-78-8 , etc.) 

& AU, 9729058, A & US, 5804588, A 

Sc CN, 1219131, A Sc BR, 9709015, A 

& EP, 952832, Al & JP, 2000-510865, A 

Sc NO, 9805376, A 

WO, 97/20833, Al (CHIROSCIENCE LIMITED) , 



12 June, 1997 (12. 


06 .97) , 






example, (RN=192380-72 


-6/ 


etc.) 




& 


CA, 


2238376, A 


& 


AU, 


9710386, 


A 


& 


US, 


5773467, A 


Sc 


EP, 


873331, 


Al 


Sc 


CN, 


1208411, A 


& 


BR, 


9611897, 


A 


& 


JP, 


2000-501411, 


ASc 


EP, 


901482, 


Al 


Sc 


WO, 


97/44337, Al 


& 


AU, 


9729060, 


A 




CN, 


1219171, A 


& 


US, 


5925636, 


A 


Sc 


BR, 


9709113, A 


Sc 


US, 


5972936, 


A 


& 


JP, 


2000-510848, 


A& 


NO, 


9802570, 


A 


Sc 


NO, 


9805375, A 









WO, 97/03967, Al ( RHONE - POULENC RORER LIMITED) , 
06 February, 1997 (06.02.97), 
example, (RN=144036-24-8 ) 
& AU, 9665268, A 



1-3,8,25-28, 
30-32,34 



1-3,8,25-28, 
30-32,34 



1-6,8,24-28, 
30-32,34 



1-3,7,25-28, 
30-32,34 



1-3,8, 24-28, 
30-32,34 



1-4,8,25-28, 
30-32,34 



1-4,6,8, 
24-2B, 30-32, 34 



1-3,8,25-28, 
30-32,34 



1-3,8,25-28, 
30-32,34 



Form PCT/1SA/210 (continuation of second sheet) (July 1992) 



178 



EP 1 256 574 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/00721 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of" the relevant passages 


Relevant to cliim No. 


X 


WO, 96/04266, A2 (ASTA MEDICA AG), 


1-3, 8,25-28, 




15 February, 1996 (15.02.96), 


30-32,34 




example, (RN«176204-46-9) 






& DE , 19511916, A & CA, 2195850, A 






& AU, 9531626, A & EP, 775131, A2 






JP, 10-503501, A & 2A, 9506382, A 






& IL, 114795, A & NO, 9700412, A 






& FI, 9701334, A & US, 5965582, A 




X 


WO, 95/20578, Al (RHONE- P0UL3NC RORER LTD,), 


1-3, 8,25-28, 




03 August, 1995 (03.08.95), 


30-32,34 




example, (RN=14403 5-93-8 , etc.) 






& AU, 9514631, A & ZA, 9500639, A 






& EP, 741707, Al & JP, 9-509654, A 




X 


WO, 95/04045, Al (RHONE -P0ULENC RORER LTD.), 


1-3, 8,25-28, 




09 February, 1995 (09.02.95), 


30-32 , 34 




example, (RN=166741 -50-0 , etc.) 






Be CA, 2160928, A & AU, 9472670, A 






& ZA, 9405609, A & EP, 711282, Al 






& JP, 9-501155, A 




X 


WO, 91/17748, Al (HOESCH A. -G . ) , 


1,4-6,8,25-28, 




28 November, 1991 (28.11.91), 


30-32, 34 




example, (RN=13 9442 -42 -5) 






& CA, 2083179, A & AU, 9065468, A 






Sc EP, 527736, Al & BR, 9008022, A 






& JP, 5-506425, A & HU, 64314, A 






& JP, 11-322700,A & JP, 11-343285, A 






& CN, 1056684, A & IL, 98163, A 






Sc ZA, 9103762, A & US, 5494911, A 






Sc NO, 9204433, A k AU, 9457992, A 






& FI, 9501697, A & US, 5532259, A 




X 


WO, 88/08424, Al (UPJOHN CO.), 


1-3 , 8 , 25-28 , 




03 November, 1988 (03.11.88), 


30-32,34 




example, ( RN= 122003-40-1) 




& CA, 1338012, A & EP, 293078, Al 






& AU, 8817098, A & EP, 358676, Al 






& JP, 2-503198, A & EP, 487510, Al 






& US, 5120843, A & DK, 8905335, A 




X 


EP, 277791, Al (FARM ITALIA CARLO ERBA S.P.A.), 


1-3, 8,24-28, 




10 August, 1988 (10.08.88), 


30-32,34 




example, (RN=117484-18-1, etc.) 




Be US, 4826837, A & IL, 85221, A 






& FI, 8800376, A & FI, 8800376, A 






& AU, 8810908, A & DK, 8800484, A 






& 2A, 8800686, A & SU, 1563592, A 






& HU, 56551, A & CA, 1309407, A 






& JP, 63-225363, A 




X 


EP, 168005, A2 (FUJISAWA PHARMACEUTICAL COL. , LTD.), 


1-3, 7,25-28, 




15 January, 1986 (15.01.86), 


30-32,34 




example, (RN=102671-35-2 , etc.) 






& ZA, 8503658, A & CA, 1270828, A 






& ZA, 8504638, A & US, 4694004, A 






& CA, 1256434, A & DK, 8503000, A 






& ES, 544963, A & JP, 61-44864, A 






Sc ES, 552537, A & ES, 552536, A 





Form PCT/IS A/210 (continuation of second sheet) (July 1992) 



BNSDOCID: <EP 1256574A1_I_> 



179 



EP 1 256 574 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/00721 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB, 2009155, A (LOBVENS KEMISKE FABRIK PRODUCTION 
SAKTIESELSKAB) , 
13 June, 1979 (13.06.79), 
example, (RNe71070-96- 7 , etc) 



1,6,7, 
25-28,30-32, 34 



DE, 
AT, 
FI, 
CH, 
BE, 
SE, 
AU, 
JF, 



2847792, A 
7807732, A 
7803327, A 
645354, A 
871807, A 
7811457, A 
7841376, A 
63-48873, B 



US, 
CA, 
ZA, 
SU, 
DK, 
Nli, 
FR, 
ES, 



4293549, A 
1120929, A 
7806175, A 
828967, A 
7804933, A 
7811035, A 
2407930, A 
474900, A 



US, 4022900, A (MARION LABORATORIES) , 

10 May, 1977 (10.05.77) . 

example, (RN=374 81-2 7-9, etc. ) 

& US, 3674791, A & BE, 763149, A 

WO, 96/37473, Al (HOECHST SCHERING AGREVO GMBH), 
28 November, 1996 (28.11.96), 
example, (RN-168086-47-3 , etc.) 
Sl AU, 9526165, A 

WO, 96/24586, Al (BOEHRINGER MANNHEIM GMBH), 

15 August, 1996 (15.08.96), 

example, <RN=18 1258-50-4 ) 

& DE, 19504367, A & CA, 2212336, A 

& AU, 9647886, A & EP, 808306, Al 

6 JP, 11-504618, A & US, 5786731, A 

EP, 656353, Al (P. HOFFMANN -LA ROCHE AG), 

07 June, 1995 (07.06,95), 
example, (RN=169815-43 -4 , etc.) 

& CA, 2133620, A & ZA, 9408305, A 

& AU, 9477419, A & JP, 7-188174, A 

& US, 5596002, A 6 CN, 1106389, A 



l,4-6,8,25-2B, 
30-32,34 



1,4 , 6, 10-19 



1-3,10-19 



1-4,6, 10-19, 
25-27,30 



& BR, 9501222, A 



& CN, 1245168, 



WO, 95/07891, Al (HOECHST SCHERING AGREVO GMBH) , 
23 March, 1995 (23.03.95), 
example, (RN=164720-77-8, 
& DE, 4331179, A & AU, 
& EP, 719256, Al & CN, 

& BR, 9407541, A 
& US, 5723450, A & ZA, 



etc.) 

9476152, A 
113C901, A 

& JP, 9-502446, A 
9407040, A 



1-3,10-19, 
25-28,30 -■■ 



WO, 94/21613, Al (HOECHST SCHERING AGREVO GMBH), 

29 September, 1994 (29.09.94), 

example, (RN=159228 -43 -0 ) 

& DE, 4308014, A & CA, 215B160, A 

& AU, 9462583, A & EP, 701552, Al 

& CN, 1119436, A St JP, 8-507539, A 

& ZA, 9401715, A & US, 5821244, A 

BARGLEY J.R. et al . , "New 4- (heteroanilido) piperidines , 
structurally related to the pure opipodagonist fentanyl, 
with agonist and/or antagonist properties", 
J. Med. Chem., (1989), 32(3), p. 663-71 



1,4,6,10-19, 
25-27 



1-3,10-19, 

25-27 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



180 



